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Introduction  
 
Industrial farming has evolved over the past century in the United States to be labor 
saving, energy-using, land-using, and capital-using.  The industrialization of agriculture has been 
promoted in part by government regulatory and fiscal policies.  I will argue that certain 
regulations, taxes and subsidies have encouraged rapid transformation of agriculture.  They have 
promoted the shift from small, mixed crop farms to monocrop, commodity mega-farms and have 
catalyzed the movement of cattle off pasture and into feedlots.   
I will argue that price supports under the farm bill encouraged commodity production 
while discouraging other crops.  Taxes have made labor relatively more expensive, encouraging 
single crop farms, which require less labor than mixed crop farms.  This lead to an abundance of 
inexpensive corn, which was used as a low cost feed for feedlot cattle.  Free, taxpayer funded 
roads made shipping corn across the country to feedlots less expensive.  Further subsidies were 
offered to concentrated animal feeding operations, along with exemptions from certain 
environmental regulations, making them cost effective.  This made industrial foods cheap, which 
increased consumption.  Nutritional recommendations and food aid programs, which prioritize 
cost over health, have encouraged consumption of the foods produced by industrialized 
agriculture.  
I will argue that an enormous value of negative externalities associated with beef and 
grain production are not accounted for in our policy structure, the result of which is more than 
optimal use of these techniques.  Finally, I will argue that these policies have had significant 
negative impact on human health, the health and well-being of livestock and the viability of 
ecosystems.  
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Various factors have catalyzed this monumental shift in agricultural systems.  These 
include the rise of fossil fuel availability and use, and the technology that grew because of it, the 
increasing complexity of our economic system, including credit and banking, and government 
policies that have blurred and distorted market signals, helping these practices become 
economically viable. I will not discuss the policies, trade agreements and wars that have made 
fossil fuels available to Americans, patents and rights to genetic codes given to seed 
corporations, subsidies given to pharmaceutical companies, and the loopholes used by giant food 
corporations that allow them to act as monopolies. There are many factors that have encouraged 
the shift to industrial farming, and many are beyond the scope of this project.  I will discuss 
fiscal and regulatory policies, mainly those implemented by the United States Department of 
Agriculture (USDA).  These policies are important because the USDA is the agency in charge of 
our food supply.  I will argue that many of their policies have had negative effects.   
In this project I focus primarily on Farm Bill policies.  I use economic analysis and the 
economic history of American agriculture under these policies to argue that government has 
influenced our current production system.  I will argue that subsidies on the most abundant 
commodity crops, even those that are no longer in place, have left institutions behind that make 
shifting to smaller scale farming challenging.  Historical policies still have influence over 
modern farmers even though policy has changed.  I will reference nutritional science and 
ecology to prove that there are negative externalities created by government policy past and 
present. 
Chapter 1 will set up the context in which these policies were passed.  It gives a brief 
history of the industrialization of American farming.  It will go through the fluctuations in 
markets, developments in technology, wars, and environmental disasters that influenced 
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agriculture throughout the 20th century.  As I will show, the shift from pastured beef to CAFOs 
began at a critical turning point in Farm Bill policy, when only commodity crops were being 
subsidized.  I will discuss the story of how those subsidies helped corn rise to the most produced 
crop in the US.  It explains where farming was before agricultural policy and where it is now.     
In Chapter 2, I will show that the way we produce crops in the US causes environmental 
damage, human health concerns, and is detrimental to animal health and welfare.  Issues 
associated with subsidized agriculture include, eutrophication, salinization of soils, and antibiotic 
resistant bacteria strains.  Our food production is also linked to, E. coli, malnutrition, diabetes, 
and obesity in humans, as well as, acidotic rumens, bloat, and premature death in cattle.  I will 
argue that even though our policies mainly operate through economics, they have non market 
consequences 
In Chapter 3, I use economic analysis to argue that subsidies are partly responsible for the 
way corn and beef are produced today.  They are interconnected because of the amount of corn 
fed to cattle.  I argue that Farm Bill subsidies allowed famers to engage in high risk mono-
cropping, which increased the amount of corn produced.  The subsidies allowed farmers to sell 
corn below production cost, making it an inexpensive feed for cattle.  This feed made it possible 
for cattle to be moved off pasture and into feedlots, and the environmental regulation, 
exemptions, and subsidies to CAFOs helped make them viable.  I conclude this chapter by 
discussing the demand side influences of policy.  This is the ways policies affect what people 
consume.  I will argue that the USDA’s nutritional recommendations encourage an inexpensive 
diet, not a healthy one, which has helped maintain demand for the products of the industrial food 
system.  The food they recommend and provide through aid are the foods that have been the 
most subsidized under the Farm Bill. 
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Chapter 4 analyzes the major shift in policy from crop subsidies to crop insurance under 
the 2014 Farm Bill.  It describes how a crop insurance program may right problems in markets 
created by the previous subsidy system, and how it may effect decisions of farmers going 
forward.  It argues that, even though this is a step in the right direction, it cannot fix the many 
issues created by the policies discussed in Chapter 3. 
In the final chapter I argue for an alternative policy approach to agriculture that could 
have been implemented after the first Farm Bill expired.  The system I promote, a tax on land 
rent, would have encouraged land saving and labor using practices.  It would be used instead of 
the fiscal policy we have now.  It would have kept cattle on pasture and curtailed production of 
commodity crops to a level the market could bare without subsidies.  I argue that this is would 
have been the best option, under which, most of the issues described in Chapter 2 would not 
exist.  If we were to implement it now it could not solve all the existing problems, but this policy 
could effect positive change for ecosystems, humans and cattle.   
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Chapter 1: Review of industrialization of American agriculture 
 
A. Integration of American Farming into Markets  
 
During the past 100 years, American agriculture has gone through a major transition from 
small family farms dependent on local markets to large operations selling in global markets.  
Farming used to be a near subsistence family enterprise.  Farmers were self-sufficient and 
independent.  During the early 1800s, before the Industrial Revolution and the Civil War, 
farmers were 95% of the population.1  Farms were small, on average 200 acres, and generally 
family owned and run.2  They grew enough food to feed their families and sell in small, local 
marketplaces.3  They had to worry about drought, blight, disease, and other local factors.  This 
chapter discusses the factors that pushed American farming into the global arena, such as 
increased use of off-farm inputs,* debt and credit, and the economies of scale used to feed more 
people.  Because of this they are now subject to the fluctuations of global grain prices and to the 
machinations of commodity speculators, along with increased capital costs. Mechanization 
allows farming to be less labor intensive and more capital and land intensive.  Farmers are also 
subject to the inequalities in the credit system, which disproportionally favor those who already 
have more.  The market system shifts along the lines of the regulations, property systems, and 
rules of exchange created by government policy, and so does farming. 
In the late 1800s, agriculture began to expand at an increased rate because of 
mechanization, including the invention of the cotton gin, the steel plow, the reaper, the grain 
                                                     
1 Eubanks 217 
2 Historical Timeline — Farmers & the Land 
3 Historical Timeline — Farmers & the Land 
* An input bought with money by a farmer i.e. tractor, chemical inputs, etc. 
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drill, and the harvester.4  According to William S. Eubanks, Professor of Farm Policy and the 
Environment at Washington College of Law, 
As the scope of commercial crops expanded, the number of subsistence farmers 
began to decline quite rapidly.
 
Further, the increased commercialization of 
agriculture created a more complex economy both domestically and abroad, 
which tempted farmers to rely more heavily on capital, banking, mechanization, 
and soil inputs which had the potential to increase yields. (217) 
The reliance on banking and credit helped farmers invest in improvements, but put them into 
debt.  Farms were foreclosed when owners defaulted on their loans.  Large farms were able to 
buy foreclosed land for low prices and so land was consolidated.5  This commercialization 
caused, as Eubanks says, “control of…agricultural industry [to] generally fall to either large 
processing companies that consolidated their markets through economic pressure, or to farmers 
with the most capital who could outcompete smaller farms”  (217)   
The new reliance on banking put small farmers at a disadvantage. According to 
economist Mason Gaffney, “The poor pay more for credit. They get less, and for shorter periods. 
The basis of allocating credit is not primarily demand, or productivity, but collateral security. It 
is the credit rating of the borrower that covers the lenders risk, regardless of the purpose of a 
loan.”  This means that proportionally smaller farmers with less collateral (land) had to pay more 
for a loan than more advantaged farmers.  In order to produce at competitive levels, farmers had 
to mechanize, but since off farm inputs were expensive, farmers had to borrow.  These 
mechanizations decreased the amount of labor needed, but since most were family farms, labor 
costs had generally been the cost of raising children.6  Because of the inequality in the credit 
market and increasing off-farm inputs, costs of production grew, which made it harder to turn a 
                                                     
4 Imhoff. 33  
5 Eubanks 217 
6 Eubanks 217 
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profit on a small farm. According to Eubanks, in the late 1800s, “for the first time in our nation’s 
history, the rural yeoman farmer … found it difficult to make a decent livelihood on the family’s 
small farm.” (218)  Many farmers had to move off farms into the growing urban centers to find 
factory jobs.7  Farmers dropped from 95% to 45% of the US population during the 19th century.8   
Farm incomes picked up at the turn of the century.  There was increased demand for food 
during the first two decades of the 1900s because of World War 1 and high levels of immigration 
and urbanization.  The war caused food production in Europe to drop and they needed to import 
American food.  In America, European immigrants and farmers who could no longer make a 
living on their farms, moved to the growing cities to find work in factories, offices and shops.9  
These new urban areas were concentrated centers of high demand for food and helped to exploit 
economies of scale for farmers.  They could produce a large amount of food, transport it to one 
market center, and sell it all.  In rural farm communities and small towns, farmers had to travel 
farther and more often, with a lower chance of selling their food, and higher risk of perishable 
goods being wasted.  Marginal prices of production were going down, even though 
mechanization was expensive, because of the scale economies of urban centers, and food prices 
were high due to increased demand.10  Prices were so good that, according to the Effland’s 
economic research for the USDA, “farmers seemed to have achieved incomes on a par with other 
sectors of the economy.”11(24)  Even though farmers had decreased as a portion of population, 
1910 marked the peak number of farmers in the US, around 32 million, and 1920 marked the 
                                                     
7 Eubanks 218 
8 Historical Timeline - Farmers & the Land 
9 Eubanks 218 
10 Effland 23 
11 Effland 23 
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highest number of farms, 6.5 million.12  
The 1920s were a time of abundance, but that came at a cost to farmers.  New yield-
increasing technologies became more available.  They zealously planted to meet high global 
demand created by urbanization and industrialization.13   
When food production picked back up in Europe after World War I American farmers 
could not adjust to the lowered level of demand.14  By the time they realized that the prices were 
falling, they already had crops growing so they could not reduce supply in order to keep prices 
steady.  
This is a common occurrence in agricultural markets and is called the Hog Cycle.  It 
refers to the delayed market response in agricultural production.  When a farmer goes to market 
and sells a pig for a high price, because there is high demand, he will go back to his farm and 
raise more piglets.  When he goes to market with his new pigs, others will have followed the 
same logic and the market will be saturated with pigs, so the price will fall.  When the farmer can 
                                                     
12 Effland 24 
13 Imhoff  34.  
14 Effland 24 
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only sell pigs for a low price he will not raise many pigs the next year and so he will be able to 
sell the pigs he does raise for a high price because everyone will have responded in a similar 
fashion.  This is usually cyclical but in the case of especially high demand, such as during war 
time, the demand is raised to unprecedented levels and supply responds, which means once 
demand falls back it is much harder for farmers to adjust. The Hog Cycle graphs show how the 
supply shifted to match the high demand during World War I (D1).  This caused prices to fall 
once demand returned to normal levels (D0).  This high supply was beneficial for processors and 
distributors, but caused crop prices to fall,15 which hurt farmers; farm incomes dropped by two-
thirds between 1929 and 1932 because of this.16   
  High production and low prices, along with bank foreclosures, drought, the Dustbowl 
and floods,17 hit farmers hard during the thirties.  Prices continued to fall and farmers stopped 
making a profit.  They had to sell their crops below production cost.18  The off-farm input cost to 
production was higher than it had been a decade earlier, because most farmers had invested in 
mechanization and were in debt.  They had expected high returns on their investments through 
crop sales, but because of low prices, many farmers fell further into debt.19  Some defaulted and 
were forced off their family farms.  According to Eubanks, “…the total farm income dropped by 
two-thirds between 1929 and 1932, 60% of farms were mortgaged in hopes of surviving, and by 
1933, the price of corn registered at zero and grain elevators refused to buy any surplus corn” 
(219)  
                                                     
15 Imhoff  34.  
16 Imhoff. 34.  
17 Temin. 54 
18 Eubanks 219 
19 Morain 
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Part of President Roosevelt’s New Deal was dedicated to helping farms.  It was called the 
Agricultural Adjustment Act of 1933 (AAA) and was the first iteration of the Farm Bill.  It was 
meant to be a temporary way to deal with the crisis in the 1930s, but Congress has consistently 
passed a new Farm Bill every five to seven years and their goals have shifted drastically since 
their inception.  According to William S. Eubanks, their intended purpose was to stabilize prices 
by “weaning the nation from its affinity for agricultural overproduction.” (219)  It was supposed 
to return parity to the market.  Parity means an equal exchange relationship—bartering power— 
between agriculture and industry.20  This made processors, distributors and monopolists, who 
had control of the market in the 1920s, unable to force prices down as they had before.  Parity 
would hopefully return farm purchasing power of agricultural commodities to the prosperous 
1909 to 1914 level.21   
The Agricultural Adjustment Act managed to restore crop prices to stable levels, which 
enabled farmers to keep their land from bank foreclosure and financed school lunch programs.  
Hunger declined and the economy was stimulated.22  Farm incomes rose 50% between 1932 and 
1935,23 and continued to rise through the rest of the 1930s.  They boomed at the start of World 
War II, when production decreased in Europe, and America had to provide for the world again.  
Production and prices both rose.  In 1949 there were five million farms, mainly small, 
heterogeneous, polycultural* family farms.24   
                                                     
20 Bowers et al. 3 
21 Bowers et al. 3 
22 Eubanks 220 
23 Cushman. 35 
* Mixed crop and livestock. 
24 Imhoff  38.  
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The Green Revolution took place in the 1960s.  This was when countries such as India 
and Mexico gained access to hybridized crops and nitrogen fertilizers and were thus able to 
double their yields of grain,25  but it did not affect only developing nations.  American 
agriculture was revolutionized because of the same technologies.  The Green Revolution started 
new types of plant breeding and hybridization.  The new seeds created through these processes 
were part of the High Yielding Variety Seed Program (H.V.P.),26 which were able to triple yields 
of wheat, corn and rice.27  According to Chakravarti, they were so productive because:  
They are more responsive to fertilizers, the yields per unit of fertilizers are higher, 
the heads do not topple when heavy with matured grains…they are drought 
resistant and adapted to a wide latitudinal range, their shorter growing period 
sometimes enables the cultivation of a second major crop, and they can give two 
to four times the yields of the indigenous varieties.  (3) 
 
World War II brought about new pesticides, herbicides, and mechanization that further increased 
yields, resulting in high production and falling crop prices, reminiscent of the 1920s.28   
Farms consolidated and grew. Agribusiness expanded. Between 1935 and 2001 there was 
a 70% decline in the number of farms, but the amount of land dedicated to farming stayed nearly 
constant.  The land owned by over 31.6 million farmers in 1910 was worked by just 2.1 million 
farmers in 2001 and the land they each work increased from 155 acres to 441 acres, on average.29  
In the first half of the 20th century the number of farms in Iowa declined 10%, while in the 
second half it declined 55%.30 There were 2000% more farms 1000 acres or larger in 1950 than 
in 1997, even though the number of farms of that size had decreased between 1900 and 1950.31  
                                                     
25 "Green Revolution." 
26 Kundra 
27 Manning  37  
28 Imhoff  38.  
29 Keeney and Kemp. 9, table.1.  
30Eubanks. 230 
31 Eubanks. 230 
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The Farm Demographics table below shows statistics on population, number of farms and farm 
sizes over the 20th century.32 
Farm Demographics 1900 1930 1945 1970 2000/02 
Number of Farms (Millions) 5.7 6.3 5.9 2.9 2.1 
Average Size (Acres) 146 151 195 376 441 
Average number of commodities produced per farm 5.1 4.5 4.6 2.7 1.3 
Farm share of population (Percent) 39 25 17 5 1 
 
B. Background on Corn in the United States 
Corn is the most abundant crop grown in the US by acreage33 and by crop value.34  It has 
a high demand because it can be processed into a huge variety of products.  It is well adapted to 
the climate of the American Midwest and is quite high yielding.  It has benefited from many 
subsidies under the Farm Bill that have increased its abundance.  
Corn is the crop that has been most heavily subsidized in US history and it has had huge 
influence over many sectors of industry.  America produces and consumes more corn than any 
other country in the world.35  There are three types of corn grown in the United States; dent corn, 
flint corn and sweet corn.  Sweet corn is eaten canned or fresh by humans directly and represents 
about one percent of corn grown in the US.  Flint corn is what is processed into popcorn and is 
also a negligible portion of the total corn crop.  The majority of corn in Dent, often referred to as 
field corn.  It is processed into many things.  About 10% of field corn is consumed by people as 
processed food and beverages, while the rest goes to livestock feed and biofuel. 36  Field corn is 
what is generally referred to when discussing the commodity crop.  
                                                     
32 Based on Table “100 years of structural change in U.S. agriculture” from Dimitri 
33 "Agricultural Production and Prices." 
34 "World of Corn." 
35 Ferdman 
36 Ferdman 
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According to 
data published by the 
USDA there were 89 
million acres of corn, 
85 million acres of 
soybeans, 56 million 
acres of wheat and 9 
million acres of 
cotton planted in the 
US in 2015.37  These are also the four most subsidized crops historically under the Farm Bill.38  
Corn is the least expensive commodity, with prices usually a dollar lower per bushel of shelled 
corn (56 pounds) than a bushel of wheat (60 pounds) and less than half that of a bushel of 
soybeans (60 pounds).39* Acres planted in corn had its peak in 1935 at just shy of 100 million 
acres.  There was a steady decline in acreage planted until the low of 65 million in 1965 and it 
has slowly built back up to a recent high of over 97 million in 2012.40  Average yield in 1935 for 
an acre of corn was about 24 bushels and it is currently about 168 bushels.41  The Corn 
Production chart combines data about bushels per acre, planted acreage and harvested acreage.  
The bushels per acre line shows the sharp increase in yield per acre in the past 80 years.  The 
difference between planted acreage and harvested acreage is the amount of area planted but 
                                                     
37 “Acreage"  1 
38 Eubanks 227 
39 Ferdman 
* In 2015 corn was $4.10 per bushel, wheat was $6.60 and soybeans were $10.30 
40 "US Crops - Where Are They Grown?" 
41 "US Crops - Where Are They Grown?" 
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never harvested due to 
blight or natural disaster.  
The years with the biggest 
losses have been 1935 and 
2009.  In 1935 the large loss 
was due to the Dustbowl and 
in 2009 was due to low 
nitrogen levels in fertilizer 
and soil because of wet 
weather.  The Corn Production graph shows how many bushels of corn were harvested in each 
year and the price per bushel. Low yield per acre in 2012 was due to the extreme drought.  It 
caused production to fall well below usual, resulting in a rise in prices.42   
Because of corn’s abundance and its usual low price, it is used for many purposes. This 
has made corn the most highly processed commodity crop.  It is manufactured into many food 
products, beverages, industrial products, animal feed, and ethanol (fuel). Only one percent of 
corn in the US is consumed with minimal processing as corn on the cob or canned corn, ten 
percent is consumed directly by humans in cereal, bread, soda and other products.43  Twenty-
nine percent of the field corn in the United States goes towards ethanol.44  The Corn Uses graph 
shows how much corn in millions of bushels is used for each major product.  
                                                     
42 “US Crops – Where Are They Grown” 
43 Ferdman 
44 Posted 
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 Corn can be processed in many different ways and for such a large range of purposes 
because of its large amount of starch.45 Michael Pollan explains, “We discovered that corn is this 
big, fat packet of starch that can be broken down into almost any basic organic molecules and 
reassembled as sweeteners and many other food additives.”46  Wet milling separates the corn into 
nearly pure chemical compounds of starch, protein, oil and fiber.  Starch makes up most of the 
output of this process and is then easily processed into products such as sweeteners, while the oil 
can be used for cooking.47  Dry milling does not separate the components of the corn.  The corn 
                                                     
45 Pollan "We Are What We Eat." 
46 Pollan "We Are What We Eat." 
47 Gwirtz and Garcia 
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is milled, cooked, liquefied, fermented, distilled, centrifuged and dried before being used for 
ethanol,48 cereals, tortilla and other human food, and animal feed.49   
C. Brief History of Cattle in the United States 
 Ruminants have been an important part of the ecology of North America for centuries.  
Before Europeans colonized the New World, more than 30 million bison50 roamed the Great 
Plains.  They were a key part of the ecosystem.  They stimulated grass growth by grazing; 
fertilized and helped build soil by returning nutrients through manure; and trampled the ground 
to press seeds into the soil.  Cattle ate grass, which is inedible to humans, and processed it 
through their complex digestive system into milk and meat that humans could consume.51  They 
provided services for farmers, such as, fertilizing the soil and trampling seeds into packed earth.  
 The life cycles of cattle have become much more complex than it was in the 19th century.  
Most of the meat we eat comes from steers (neutered males).  When family farms dominated 
America, steer generally stayed on one farm for their entire lives eating a mixed diet of grass, 
forage and grain.52  They were sent to slaughter at no less than two years old.53  Now cattle are 
born on cattle ranches that, unlike mixed farms, only breed cattle and raise them until they are 
sold to a CAFO.  For the first six to ten months of their lives they drink their mothers’ milk, 
supplemented with grazing.  On average, they weigh 60 to 100 pounds at birth.  At six months 
old they usually weigh between 450 to 700 pounds.  They are then weaned off milk and obtain 
all their nutrients from grazing grass and forage.  At this stage they are sold to auction markets, 
                                                     
48 "How Ethanol Is Made?" 
49 Gwirtz and Garcia 
50 Portman 
51 Montgomery 119 
52 Hahn Niman 
53 Snow 1 
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who then sell them to feedlots.  In feedlots they consume a mixed diet of hay, roughage, grains, 
and food scraps such as potato peelings.  They live in feedlots until they are 18 to 22 months old, 
when they weigh between 1,200 to 1,400 pounds.  They are then shipped to processing plants 
where they are slaughtered.54  A steer that was 1,200 pounds when alive can be processed into 
about 490 pounds of beef.55  On average, Americans eat about 270 pounds of beef a year. 56  
Therefore, one steer can feed an American for a year and nine months.  
Feedlots or Concentrated Animal Feeding Operations (CAFOs) are one type of mega 
farm that was encouraged by government policy.  They are factory farms where 1,000 or more 
steer are fattened up for slaughter.  Some are outdoors on dirt, others are large buildings with 
concrete floors.57  The first factory farms were created in the 1970s for egg production.  They 
were followed by pork CAFOs, which began in the 1980s.  Feedlots for beef cattle have been 
around since the 1960s, but they were not defined as CAFOs until more recently, as they did not 
house more than 1,000 cattle.   
When feedlots were first used they were only for finishing, cattle lived there for one 
month preceding slaughter.  This was a way to fatten them up quickly with a grain-based diet and 
limited activity.  Over time, cattle have spent longer and longer in feedlots and less time eating 
grass.  At this point, they spend at least eight months and at most 16 months on a feedlot.58  It 
was not until the 2000s that beef concentration dominated the industry, now that most cattle 
spend half to three-quarters of their lives in CAFOs.59  By 2007, the average size of feedlots had 
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increased to 3,800 head, while in some states it was much larger.60  In Texas the average feedlot 
held more than 20,000 cattle and in the states with next three highest production levels, 
California, Oklahoma and Washington, it was over 12,000.61  In 2014, there were around 88 
million cattle in the US. 
In 2015 America produced 23.69 billion pounds (commercial carcass weight) of beef, and 
we imported 1.1 billion pounds.62  The average price was $6.29/lb, which means it was an $149 
billion industry. 63  We exported about 5% of that in 2014, with top foreign consumers being 
Japan, Mexico, Canada, South Korea, Hong Kong, and the Middle East.64  This is a huge 
industry with ties to world prices. 
Cattle raising used to allow farmers to be relatively independent.  They traded with other 
specialized producers and were subject to loss from disease or natural disaster.  They could raise 
their livestock on the pasture they owned with supplementation from grains and agricultural 
scraps that they produced.  They would not need to interact with the market until they were ready 
to sell, and the market they sold in was local.  Now markets are global.  Beef producers must buy 
feed for their cattle, which is subject to fluctuations based on commodity speculation and global 
levels of production.  Subsidies, regulations and taxes have influenced and changed farm 
production costs and systems. 
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Chapter 2: Effects of Industrialized Farming 
 
A. Environmental Effects of Commodity Crop Farming 
 
Converting land to agriculture makes it less stable.  Introducing human influence means 
taking a natural ecosystem, which is a complex system that keeps itself balanced and productive 
through many interacting relationships, and changing certain aspects of it.  When humans 
cultivate land they are disrupting the flow of a complex system, which provides many services 
including, pollination, pest control, nutrient cycling, carbon sequestration, regulation of water 
and soil quality, maintenance of soil structure and fertility, and hydrological services.65   
Accroding to Alison G. Powers,  
Depending on management practices, agriculture can … be the source of 
numerous disservices, including loss of wildlife habitat, nutrient runoff, 
sedimentation of waterways, greenhouse gas emissions, and pesticide poisoning 
of humans and non-target species. … appropriate agricultural management 
practices are critical to realizing the benefits of ecosystem services and reducing 
disservices from agricultural activities.66 
 
There are ways to minimize the negative effects on ecosystems caused by farming. Cultivating 
soil does cause erosion, but if wind barriers, field contours and other measures are utilized, soil 
can be protected from weather.  If farmers implement proper grazing practices, ruminants can 
help build soils through stimulating growth of forage and by returning nutrients to the soil and 
trampling dead plant matter and manure into the ground.67  Enri et al. found that a “biodiversity-
friendly rotation” system of grazing cattle increased flower visiting insect levels, therefore 
increasing pollination and biodiversity.68  This allows farmers to decrease fertilizer use.  Healthy 
soils hold water better and have less runoff, therefore minimizing need for irrigation.  Runoff 
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also causes nutrient loss, so reducing runoff creates nutrient dense soils and protects local water 
systems from the negative impacts of concentrated nutrients. Mixed crop systems regulate pests 
and diseases, which curtails need for herbicides and pesticides.69  Reducing chemical and 
technological inputs on farm land allows farms to be more economically self-sufficient, as they 
no longer require as many off-farm inputs.  It also reduces their carbon footprint and lessens their 
negative externalities. 
The subsidy system encourages maximum short-term yields by distorting price signals.  
They cause profit maximizing calculus to forego some of future yields in order to increase 
present yield, which can lead to behavior that will have long lasting detrimental effects.   
Farmers often cannot afford to leave land unplanted for barriers and contours.  Since only five 
crops were subsidized for many years it made sense to plant grains, which had a guaranteed 
income, rather than fruits and vegetables, which were riskier.  This means that most large 
farmers use monocropping, which reduces biodiversity and which requires much higher inputs of 
herbicides and pesticides. These practices in industrialized agriculture in the US cause severe and 
widespread damage to the environment.70  They use large amounts of fossil fuels, cause runoff, 
leach nutrients from the soil, and cause eutrophication. 
The main goals of commercial agriculture are increased yield per acre and per farmer in 
order to maximize present value of net income after cost.  This is accomplished through breeding 
grains to need less space and grow shorter with bigger seeds, but the only way for improved 
seeds to show results is through increased inputs of water, chemical fertilizers, pesticides and 
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mechanization.  The only way to produce the volume of commodities we do is through these 
inputs.  This has negative repercussions on water, land, wildlife and air. 
More than 400 billion gallons of water are used each day for agriculture in the US71  One 
third of freshwater in this country goes to irrigation, which is its most intensive use at a 
withdrawal rate of 135 billion gallons a day.  Farm Bill policies have favored industrialized 
commodity crop farming, which requires constant watering on less than ideal agricultural lands, 
by not holding farmers accountable for environmental damage and by blurring market signals, 
therefore, raising the quantity demanded at equilibrium.  If the market signals that tell farmers to 
decrease production when prices drop were not distorted by subsidies, market price of 
commodities would be higher and demand would be much lower, so production would not be at 
its abounding levels.   
Some farming practices can contaminate wetlands and water sources, making them unfit 
for certain uses. According to Eubanks, “Unlike growers implementing sustainable agricultural 
practices, commodity crop farmers use a volatile cocktail of toxic chemical fertilizers to grow 
corn, soybeans, wheat, cotton, and rice.” (255) These chemicals runoff into waterways and 
wetlands, which can cause health problems for aquatic life and for humans.  Excess fertilizer can 
cause eutrophication, which is when surplus nutrients lead to algal blooms, a huge increase in 
algae production.72  This leads to hypoxia, oxygen deficiency in the water, which makes it nearly 
impossible for aquatic life to survive.  According to Dodds et al. this can have detrimental effects 
on livestock and human health, water quality, recreational value, commercial fisheries and 
aquaculture values, biodiversity, property values and aquatic plant life.73 Fishing cannot be 
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sustained in low oxygen waters, so a source of food and income is made unavailable because of 
industrial agriculture.74  Dodds et al. estimated $1 billion in recreation expenditures have been 
lost annually, they do not specify for how long, in the great lakes.75  They calculated that 
anywhere from $0.3 billion to $2.8 billion has been lost in waterfront property values, $44 
million has been lost due to loss of threatened and endangered species, and that $813 million has 
been lost due to unsafe drinking water.76  
Tilling of soils for planting also leads to erosion.  Eroded sediment from fields fill in 
stream beds, making them more shallow, which leaves less water for aquatic life, reservoirs, and 
recreational activities.  It also leads to increased channel and reservoir dredging, increased water 
treatment and increased flooding.  More than two billion tons of sediment runoff into water each 
year making it the biggest non-point water pollutant in the U.S.77 
Pesticides that are used in commercial farming are a serious cause of pollution.  
According to Edwards, “[t]he movement of pesticides into surface and groundwater” has 
contaminated human drinking water and aquatic ecosystem” and “[t]he sediments dredged from 
US waterways are often so heavily contaminated with pesticides that there may be problems in 
disposing of them on land.”78   Heavy pesticide use has been connected to decreases in fish 
productivity in the Great Lakes, loss of crustacea in estuaries, and decreases in pollinating insect 
populations, which negatively effects vegetation.79 
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In addition to the detrimental effects agricultural practices have on aquatic systems, they 
also have negative effects on soil health.  There are 2.3 billion acres in America, 1.03 billion of 
which are croplands, pastures or rangelands.  Most of the 442 million acres of cropland in the US 
is subjected to tillage.80  This causes loss of organic matter and release of carbon dioxide from 
the soil.  Industrial farmers do not take part in agricultural practices such as no-till farming, cover 
cropping, crop rotation, or residue mulching.  Fields that have been worked with these methods 
can sequester four to six times as much soil carbon as conventional fields.81  This carbon 
sequestration is an ecosystem service that soil provides; it reduces the greenhouse gas effect.  
This service is hampered in conventional agriculture. 
Our biodiversity has also suffered because of commodity agriculture.  Eighty four percent 
of the species of flora and fauna that are endangered or threatened in the US are struggling in 
part due to agricultural activities;82 hundreds of them are on the list purely because of 
pesticides.83  These chemicals often kill more than just the targeted pest either by directly 
poisoning unintended species or by eradicating their food supply.   
In order to increase the amount of productive land on a farm, farmers convert wetlands to 
cropland.  Loss of wetlands causes a huge decrease in biodiversity and also destroys the 
ecological services that wetlands provide, protection from floods and storms and water 
filtration.84   Ecological services are quite important to agriculture; insects alone provide a $20 
billion service by pollinating apples, broccoli, almonds, onions, pears, carrots, blueberries, and 
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more than 100 other crops.85  The European Honeybee, which does most of this pollination, had 
a population decline of more than half between the 1940s and 2005.  The Environmental 
Protection Agency (EPA) has attributed this drop to pesticides.86  Subsidies do not directly fund 
pesticide use, but single crop farms need much higher inputs of pesticides than mixed crop 
systems because the Farm Bill has encouraged large monocrop farms, increased use of pesticides 
are connected to policies in the Farm Bill. 
American agriculture is also connected to poorer air quality in the US  Tractors have 
become much more prevalent over the last 100 years.  These emit greenhouse gases from the 
burning of fossil fuels.  Agriculture is responsible for 15% of worldwide greenhouse gas 
emissions.87  In the US it causes one-quarter of carbon dioxide and two-thirds of methane and 
nitrous oxide emissions.  Twenty percent of fossil fuels in this country are used in food 
production,88 30% of which is just in fertilizer.  The rest are used in tractors, irrigation pumps 
and other electric farm equipment, combines, trucks and other means of transport to processors, 
heating and cooling in processing and packaging and more trucks to distributors and 
supermarkets.  David Pimentel did calculations on average energy use in different systems of 
raising crops in different countries.  According to his data, American corn production has one of 
the lowest output:input ratios.  This means that for the same amount of energy put in, we get less 
energy out.  We get more calories out of an acre, but we have to put proportionally more calories 
into that acre.  The inputs he lists in US farming are labor, machinery, fuel, fertilizers, seeds, 
irrigation, pesticides, electricity and transportation.89  In the Philippines they use labor, carabao 
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(water buffalo), machinery, fertilizer, seeds and transportation.  In the human power systems 
they only use labor, axe and hoe, and seeds.  The oxen power systems in Mexico and Guatemala 
use all of these inputs in addition to ox, and machinery.  It is challenging to compare these 
systems as they are in different climates, with different soil qualities and using different breeds 
of corn.90   His data does show how much more fossil fuels corn farming in the United States 
uses in comparison to other systems of production. 
 In addition to creating more pollution, agriculture in the US decreases the carbon 
sequestration capacity of soils.  This means that the carbon cycle cannot process as much as it 
once could, and 
therefore, there is 
more carbon in the 
atmosphere than ever 
before. 
B. Environmental Effects of Concentrated Animal Feeding Operations 
 
The CAFO system has increased the need for nitrogen fertilizers because free, nutrient 
rich manure is no longer available on farms to act as fertilizer.  The waste that was once 
productive is now refuse that needs to be disposed of.  A byproduct of some CAFOs are waste 
lagoons. Cattle are kept in buildings with slatted concrete floors that need to be sprayed with 
water in order to wash the waste out and into holding containers (lagoons).91  These are huge 
open tanks of manure. They can burst and contaminate water systems, which can endanger 
aquatic life and human health.  These lagoons also release methane, which is the most efficient 
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Mexico Human Power 642,338 10.7:1 
Guatemala Human Power 781,903 4.84:1 
Nigeria Human Power 555,778 6.41:1 
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of the greenhouse gases at trapping radiation.92  Some cattle are kept in large open air dirt pens.  
Waste is left to dry and is trampled back into the soil, which minimizes the amount of 
greenhouse gas emissions and prevents leakage into the water table.93  According to Nicolette 
Hahn Niman 
Handled as a solid, manure poses less risk of leakage to ground waters and 
spilling to surface waters, and there’s less volatilization to the air. That said, the 
larger the feedlot, the more animals, the more manure, and the greater the 
likelihood that any of these potential problems will occur. (82) 
 
When cattle are kept on pasture, their manure is useful, not an environmental waste. 
 
C. Effects on Animal Health and Welfare 
 
In addition to the environmental damage CAFOs cause, there are many aspects of them 
that are deleterious to animal health.  Cattle are herbivores who have evolved to eat grass and 
forage, foods unfit for humans.  In order to do this they have a complex digestive system 
including a rumen where bacteria digest and ferment the cellulose consumed by the cow, steer or 
bull.94 The rumen is essentially a small ecosystem within a ruminant animal.  It holds 200 trillion 
bacteria, four billion protozoans, and millions of fungi and yeast.95  Mammals cannot digest 
cellulose, but bacteria can break it down through fermentation.96  The bacteria within the rumen 
eat the grass and the ruminant eats the bacteria.97  It needs to be kept at a neutral pH in order to 
keep this multitude of living things alive and functioning, unlike the highly acidic human 
stomach.  
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A diet too heavy in corn causes acidosis in which the pH in the rumen is too low and 
causes severe sickness and even sudden death.98  According to Michael Pollan,   
Acidotic animals go off their feed, pant and salivate excessively, paw at their 
bellies and eat dirt. The condition can lead to diarrhea, ulcers, bloat, liver disease 
and a general weakening of the immune system that leaves the animal vulnerable 
to everything from pneumonia to feedlot polio. 
 
The acid can eat through the wall of the rumen, allowing bacteria to leak into the bloodstream.  
When the blood is circulated through the liver the bacteria cause abscesses.99  Fifteen to thirty-
eight percent of feedlot cattle have abscessed livers when they are slaughtered.100   Acidosis is 
just one disease that the CAFO environment and grain feeding causes in cattle.   
Bloat is a condition from which all ruminants can suffer.  This happens to grass fed cattle 
and sheep when they consume too many fresh legumes, such as clovers, which are found in 
many pastures.  As R. E. Hungate describes it, 
Rumen contents become a viscous mass in which small bubbles of fermentation 
gas fail to coalesce to form the large gas volume normally eructated from the top 
of the rumen. The digesta expand like bread dough and in 30 min to 1 hr the 
resulting pressure may cut off the main circulation and respiration, killing the 
animal.  
 
This means that there is a buildup of foam in the rumen that traps gas, which expands until too 
much pressure is on the lungs and the animal suffocates.101  Ruminant animals naturally produce 
a great deal of methane.  They have to burp or fluctuate to release this gas.  When there is 
buildup in the rumen, the gas cannot be expelled and the rumen bloats.  This puts pressure on the 
lungs and cause the animal to suffocate.   It occurs at increased rates in feedlot cattle who are on 
a high grain ration because they are consuming too much starch and not enough roughage. 
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Farmers and feedlot owners can save their livestock from dying of bloat by forcing a hose down 
the esophagus to prevent suffocation, or by stabbing a pointed metal straw into the animals 
side.102  This is not always effective, as the straw may fill up with foam and not release any of 
the gas.  
These issues may not have any effect on the humans eating the beef from feedlot cattle, 
but they are detrimental to the wellbeing of the livestock.   According to the Animal Welfare 
Institute, there are many other welfare problems for cattle in CAFOs besides feed related illness.   
In veal production the calves are “deprived of nearly all emotional and physical comfort. They 
have no interaction with their mothers or other cows, have severely restricted movement, are fed 
only a … liquid diet, and are purposefully kept anemic and weak in order to yield tender, pale 
meat.”   
In pasture-based dairy production, cows generally live to 25 years old, whereas 
concentrated dairy cows are usually lame by age three or four, and are put down because they are 
no longer useful.  This is due to the increased intensity of production, the fact that they have been 
bred to produce up to twelve times as much milk as earlier breeds, and the lack of movement, 
socialization and access to the outdoors.103   
According to the Animal Welfare Institute, the only systems that adhere to welfare 
standards are  
High-welfare, pasture-based farms [that] allow cattle raised for meat to graze and 
stay in their bonded groups throughout their lives. They spend most of their time 
outdoors and are allowed to express natural behaviors and eat the food they prefer 
the way they adapted to eating it, by grazing.104 
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There has been much public push back against the abuses livestock suffer in CAFOs, so much so 
that some states have passed laws banning certain activities.105   In 2016 Massachusetts passed a 
law that is deigned to strictly regulate confinement of farm animals.  It is the twelfth state to 
enact such a law, which bans certain types of cages and crates for sows, veal calves and 
chickens.  These laws do not stop CAFOs, but they do restrict the most common, serious abuses 
of livestock, and are a good sign that movement towards more ethical meat production may be 
coming.106  However, these laws have been passed only in states that have small animal 
agriculture industries.   According to Jen Fifield, 
Producers in big farming states see the writing on the wall. Backed by state farm 
bureaus, large-scale industrial farmers are pushing for changes that would make it 
harder for states to further regulate the way they do business.  North Dakota and 
Missouri adopted amendments in the last few years that enshrined into their 
constitutions the right of farmers and ranchers to use current practices and 
technology.107 
 
It is the job of policy makers to regulate animal rights.  There are laws against animal abuse of 
pets, laboratory test subjects, and livestock, but the standards of care differ among these 
groups.108  The Animal Welfare Act does not include any livestock on farms, only dogs, cats, 
guinea pigs and other pets.  It discusses how cattle can be treated in test facilities and in homes, 
but not in production systems.109  According to the Animal Care Resource Guide provided by the 
USDA,  
Farm animals, such as domestic cattle, horses, sheep, swine, and goats that are 
used for traditional, production agricultural purposes are exempt from coverage 
by the AWA.  Traditional production agricultural purposes include use as food 
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and fiber, for improvement of animal nutrition, breeding, management, or 
production efficiency, or for improvement of the quality of food or fiber.110 
 
This “traditional production” allows practices that are considered normal for farming, which 
includes all of the welfare abuses in CAFOs.  It does not look at these practices and evaluate 
their appropriateness, but looks at them as permissible, purely because livestock are considered 
capital goods, not companions or test subjects.  
The only way for livestock to gain living standards that are already afforded to pets and 
lab animals is by a policy shift.  If the agribusiness lobbies that advocate for keeping standard 
practices legal were no longer able to influence policy, there would likely be a shift if public 
opinion were to prevail.  This policy exception is another example of how government decisions, 
made for economic purposes, influence the foods consumed by the American people.   
Our subsidies, that have promoted cereal grain production, have made the CAFO system 
a viable way to raise cattle.  This has been harmful to the livestock’s health and welfare.  It has 
incented farmers to use feed that is extremely destructive to the animal’s digestive system in 
order to lower costs of production.  It has created many externalities that are not being accounted 
for in the price of our beef, but the cost of animal health is impossible to calculate. 
D. Human Health Effects of Commodity Crops 
 
Four of the main commodity crops grown in the US, corn, wheat, rice, and soybeans, are 
high in calories and low in vitamins and minerals.  Corn, wheat and rice are mostly 
carbohydrates with little additional nutrietns.  Calories from corn are about 10% fat with small 
amounts of sodium, vitamin A, calcium and iron.  These crops are processed into many of the 
food available to low income people.  Wheat is used in most baked goods, pastas, seasonings and 
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spices and is in many sauces and gravies as a thickener. Soy is in most baked goods and baking 
mixes, bouillon cubes, candy, cereal, chicken and vegetable broth, canned soups, chocolate, deli 
meats, energy bars, imitation dairy and meat, infant formula, mayonnaise, meat products with 
fillers such as burgers and sausages, nutritional supplements, peanut butter and its substitutes, 
protein powders, sauces, gravies, soups, and smoothies.111   
According to some estimates, three in four foods sold in American supermarkets contain 
corn, including many processed meats such as hamburgers and chicken nuggets, french fries, 
sodas, condiments, artificially sweetened yogurt and salad dressings, soups and other canned 
goods, sauces, frozen foods, peanut butter, and vitamin D fortified milk.112 It is impossible to 
avoid eating these three foods if you are eating processed foods. 
Consumption of wheat and soy is deleterious to human health according to various 
studies compiled by Paul Jaminet, Ph.D and Shou-Ching Jaminet, Ph.D in their book, Perfect 
Health Diet.113.  Wheat is associated with Vitamin D deficiency,114 autoimmune diseases,115 
Schizophrenia,116 Alzheimer’s disease, Neuropathy,117 and certain cancers in people with Celiac 
Disease.118  Soybeans are legumes and can inhibit the body’s ability to synthesize nitric oxide, 
which is harmful to vascular, immune and nervous systems, hinder reproduction, and induce 
Lupus.119 
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Corn also has negative impacts on health in humans.  It is similar to other grains in that it 
causes vitamin deficiencies, such as Pallegra,120 starch sensitivities,121 promotes obesity, and is 
associated with certain cancers.  When corn is processed into high fructose corn syrup it poses an 
entirely new set of problems. 
 According to Dan Barber, chef, farm owner, and food journalist, when high fructose corn 
syrup became mainstream in the 1980s and 1990s, it was presented as a healthier alternative to 
sugar, especially for diabetics.122  The lipid hypothesis, the idea propagated by Ansel Keys that 
fat was the cause of heart disease, was considered fact.  The USDA was recommending 
decreasing fat intake and people were looking for low fat foods.  Most low fat foods contain 
more sugar than their fatty counterparts. Dan Barber says, 
A new category of products presented as health foods, like sports drinks and low-
fat yogurt, played a sort of shell game by advertising that the bulk of their calories 
came from high-fructose corn syrup, without letting on to consumers that this was 
just another form of sugar. 
 
The USDA was also suggesting people eat less sugar. Gary Taubes, a science writer and author 
of The Case Against Sugar, claims that high fructose corn syrup was considered a good 
substitute at the time because it was relatively new and so no long term health effects were 
known.  It was first developed in the 1950s but not used commercially in food until the late 
1960s.123 Taubes believes that sugar is the primary cause of insulin resistance and metabolic 
syndrome and therefore obesity, diabetes and heart disease.124  Because of high fructose corn 
syrup (HFCS) being paraded as the healthy alternative to sugar, many people who may have 
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thought they were consuming a nutritious diet have suffered the negative effects of 
overconsumption of sugar. John S. White Ph.D., who studies fructose and HFCS production, 
consumption and metabolism and a who consults for the food and beverage industry, found that, 
in the 1970s, 1980s and 1990s there was a “one-for-one replacement of sucrose with HFCS.  
According to White, this means that, ”the rise of HFCS has a correlation to the decrease in cane 
and beet sugar.125  The dangers of HFCS were not known until 2004, when Bray et al. published 
their hypothesis that consumption of HFCS was linked to obesity.126  John S. White is quoted on 
the corn refiner’s website as saying that there is no significant difference between sugar and 
HFCS in its composition and metabolism; however, in an affidavit for a law suit against Cargill 
and other producers of HFCS, White stated that HFCS is unique and functionally different from 
sucrose.127  It has a variety of reactions in different foods and even though the Corn Refiners 
Association (CRA) claims on its website, “sugar is sugar” the differences between HFCS and 
sucrose are significant.128 
Sugar is not sugar.  There are two types of sugars that make up table sugar and high 
fructose corn syrup, glucose and fructose.  Glucose is considered healthful in moderation and is 
easily digested by human bodies.129  According to Robert H. Lustig M.D., an endocrinologist, an 
expert in obesity and metabolism and a consultant on the court case filed against major HFCS 
producers, HFCS can contain anywhere from 55 to 90 percent fructose, whereas, sucrose (beet 
and cane sugar) is composed of equal parts glucose and fructose.  The elevated levels of fructose 
have been linked to insulin resistance, type 2 diabetes, damage to the lining of the intestines, 
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functional problems with the liver and pancreas, and as Lustig stated in his affidavit for the law 
suit, “blocking of the leptin,” which causes, “individuals to still feel hungry even though they 
have eaten.”  The hormone, leptin, was not discovered until eleven years after the Food and Drug 
Administration approved HFCS.  The leptin blocking capacity of fructose is considered the 
reason that sodas are so harmful to health.  According to Jaminet and Jaminet, using data 
gathered from studies by James et al.,130 Vartanian et al.,131 and Shapiro et al.,132 
Each additional daily fructose-sweetened soft drink increases the rate of obesity by 60 
percent, and reduction of soft drink consumption in British schoolchildren by only one-
fifth of a glass (50 milliliters) per day reduced the number of overweight and obese 
children by 7.5 percent. A review of eighty-eight studies found that higher intake of soft 
drinks was associated with greater caloric consumption, higher body weight, lower intake 
of other nutrients, and worse indicators of health. 
 
Consumption of fructose can cause blood lipid profiles to shift, which is associated with 
cardiovascular disease.  Based on studies by Stanhope and Havel,133 and Ackerman et al.,134 
Jaminet and Jaminet say that, 
In a group of overweight human subjects, shifting 25 percent of dietary calories from 
glucose to fructose raised small, dense LDL levels by 45 percent, increased postmeal 
triglyceride levels 100 percent, and increased abdominal fat fourfold more. In a 
comparison of rats fed a diet of 60 percent fructose with rats fed conventional chow, in 
only five weeks the fructose-fed rats had 15 percent higher blood pressure, 198 percent 
higher blood triglyceride levels, and 90 percent higher blood cholesterol levels. (149) 
 
According to the CDC, cardiovascular disease is the leading cause of death in America, 
accounting for one in four deaths.135 
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Our body treats fructose like a poison that needs to be detoxified.  It is sent to the liver to 
be treated the way that alcohol is.  The process by which our bodies detoxify it creates uric acid 
in our blood, which our bodies cannot break down.136  Accumulation of uric acid causes gout and 
kidney disease,137 and, along with liver poisoning, is responsible for increased risk of high blood 
pressure, diabetes, and metabolic syndrome.138  According to Jaminet and Jaminet, based on a 
study by Johnson et al., “Fructose intake is proportional to diabetes rates in countries worldwide, 
and the 8.7-fold rise in diabetes incidence since 1935 coincided with a sixfold to twentyfold rise 
in fructose consumption.” (149)  
 Diabetics are highly susceptible to other effects of HFCS.  When the liver is over loaded 
with fructose it can leak into the rest of the body sometimes causing retinopathy, blindness.139  In 
rats, fructose spilled from an overloaded liver is linked to decreased brain function, memory loss, 
increased blood pressure and shortened life span.140 
The crops grown in the US that have historically received the most subsidies, corn, 
wheat, and soy, are damaging to human health.  There is overwhelming evidence that these crops 
are responsible for many diseases that are the top killers of Americans.  Heart disease is number 
one, Alzheimer’s is number five, and diabetes is number six on the CDCs list of causes of death 
in the US. 
 
 
                                                     
136 Underwood 285 
137 Seegmiller et al. 8326 
138 Perez-Poso et al. 454  
Nakagawa et al. 625 
139 Kawasaki et al. 583 
140 Preuss 81 
 
  36 
E. CAFO Effects on Human Health 
 
As discussed in the section on meat, there are many concerns for cattle health when they 
eat diets too high in grain.   There are also health implications for humans who eat industrially 
produced meat.   Whatever feed is consumed by an animal influences the makeup of their muscle 
tissue.  A study done by Abuelfatah et al. in the Scientific World Journal found that there was a 
causal relationship between the amount of whole linseed fed to goats and their fatty acid profile.  
At three different feed levels there were significant differences.141  A study by Wood et al. found 
that cattle preserve polyunsaturated fatty acids in their muscle tissue, unlike pigs, who store them 
in their adipose (fat) tissue.  The fatty acid ratio of ruminants is directly related to feed 
composition.142  Since humans generally eat the muscles of animals, consuming beef means that 
we are consuming the fatty acid profile of their diet.143 
According to Cynthia A. Daley, professor in the School of Agriculture at California State 
University, grain fed beef is much less nutritious than grass fed.144  Pastured beef has a more 
beneficial saturated fatty acid profile then grain fed beef does.  Since grains are high in omega-6 
fatty acids, so is grain fed beef.  Humans cannot synthesize these essential fatty acids, so we 
must obtain them from the food we eat.145  If we consume too much of one of these fatty acids it 
blocks metabolism of the other.  A study by Daley et al. finds,  
A healthy diet should consist of roughly one to four times more omega-6 fatty 
acids than omega-3 fatty acids. The typical American diet tends to contain 11 to 
30 times more omega -6 fatty acids than omega -3, a phenomenon that has been 
hypothesized as a significant factor in the rising rate of inflammatory disorders in 
the United States. 
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Improper levels of Omega-3 has been linked to heart disease, arthritis, atherosclerosis, heart 
attack, rheumatoid arthritis, depression and cancer.146  DHA, a type of omega-3 is extremely 
important to brain functioning.  Daley et al. states, 
Low DHA levels have been linked to low brain serotonin levels, which are 
connected to an increased tendency for depression and suicide. Several studies 
have established a correlation between low levels of omega -3 fatty acids and 
depression. High consumption of omega-3 FAs is typically associated with a 
lower incidence of depression, a decreased prevalence of age-related memory loss 
and a lower risk of developing Alzheimer's disease 
 
Second to fish, grass fed beef is the best source of omega-3 in the human diet.147   
Grass fed beef is also higher in conjugated linoleic acids (CLAs).  This is because they 
are synthesized in the rumen when it is at a neutral pH.  When cattle eat grain, their rumen 
acidifies and so the bacteria that synthesize CLAs die.  Eating enough linoleic acid has been 
linked to better modulated body composition (less adipose tissue deposits) in humans.148   
Daley showed, “Grass fed beef is also higher in precursors for Vitamin A and E and 
cancer fighting antioxidants such as GT and SOD activity as compared to grain-fed 
contemporaries.”   SOD, Superoxide Dismutase, is an enzyme that protects oxygen-metabolizing 
cells and has an anti-inflammatory effect.149   GT of GGT (Gamma-glutamyl transpeptidase) is 
an enzyme that is a transporter of gamma-glutamyl.  It is important for drug detoxification, and 
liver, pancreas, kidneys, bile ducts, gallbladder, spleen, heart, and brain function.  It is important 
in medicine as a digestive marker.150  A test of GGT levels is common for detecting liver disease, 
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disease of the bile ducts and alcoholism.151  These two enzymes present in pastured beef are 
important to the function of many major organs.152 
It is unknown how significant an effect these nutritional differences have, but there are 
more glaring health risks from grain fed beef besides its nutrient profile.  One of these is 
infectious diseases, specifically Escherichia coli O157:H7 (E. coli).  Livestock have many 
microorganisms in their guts (and, therefore, their manure) that help with digestion. These 
bacteria can be very dangerous for humans, as in the cases of Salmonella, E. coli, and 
Cryptosporidium.153  At low concentrations, it is unlikely that these microorganisms will pose 
any threat to those consuming the animal, their byproducts, or other foods from the surrounding 
land.  As stated by the USDA, CAFOs produce 500 million tons of manure a year, three times as 
much as humans.154  According to The Socially Responsible Agricultural Project, instead of this 
waste going into sewage treatment plants, it is pumped into open air waste lagoons or shipped to 
local farms to be spread on fields.155   In cities, where huge volumes of waste are produced in a 
concentrated area, sewage treatment plants are used.  CAFOs are cities of cattle, but instead of 
treating sewage so that it is less polluting, it is left in open air pits where it has a variety of 
negative effects on the surrounding area.   
When used as fertilizer, this waste can run off into waterways and cause elevated 
nutrients in the water, resulting in algal blooms, eutrophication, depleted oxygen levels, and fish 
kills.  Waste from lagoons can leak into the water table and make well water unpotable.156  When 
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large amounts of manure are stored in waste lagoons the concentration of microorganisms can 
become dangerous.  In 2000 there was a case where a heavy rain caused manure to contaminate 
municipal water in Walkerton, Ontario.    Seven people died and 2,300 people fell ill from 
drinking tap water, even though the water was treated with chlorine.157  In Canada, cattle are 
only finished in Intensive Livestock Operations (ILOs, Canadian CAFOs) for the last month 
before slaughter as a way to quickly increase mass, unlike in the US where they spend many 
months in CAFOs.158  A contamination like this one could easily happen in the US.   
M. Elias Dueker, professor of ecology at Bard College, conducted a study on the 
connection between water and air quality for Columbia University.  He found that nutrients and 
bacteria in surface waters aerosolize.  According to Dueker, this means that, once aerosolized, 
“These materials can then be transported by onshore winds to land, representing a 
biogeochemical connection between aquatic and terrestrial systems not normally considered… 
this transfer could result in emissions of pathogenic bacteria from contaminated waters.”159 
 Lagoons also often have spraying systems that aerosolize waste in order to dispose of 
it.160  Research conducted by Jerald L. Schnoor, Peter S. Thorne and Wendy Powers, professors 
from The University of Iowa and Iowa state University in environmental health, environmental 
engineering and animal science, indicates that this aerosolized waste can travel quite far as 
particulate matter and can land on crops, therefore, contaminating food supply.    
E. coli is a bacteria important to mammal digestion, both cattle and humans carry many 
different strains of it.  In a healthy rumen the harmless and harmful E. coli are balanced, but 
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when the rumen turns acidic the harmless strains die.  E. coli O157:H7 can survive in an acidotic 
rumen, which means it is present in highly concentrated levels in feedlot cattle.161 O157:H7 has 
caused many deaths in recent years.  It causes intestinal bleeding, which leads to kidney failure, 
brain damage, and death.162  There have been cases in which meat from CAFOs has had E. coli 
O157:H7 at lethal levels.    
In 1993 there were 732 infected with E. coli from undercooked hamburgers from 73 
different Jack in the Box restaurants in Washington, California, Idaho, and Nevada.163  Most of 
the people affected by this outbreak were younger than ten years old and, consequently, were 
extremely susceptible.  E. coli can be fatal to people, especially children, the old and the immune 
suppressed.  Four children died and 178 others suffered permanent injury including kidney and 
brain damage.164  According to the website of Marler Clark, the law firm that handled most of 
the law suits filed against Jack in the Box, It is unclear exactly how this meat was contaminated, 
but it is hypothesized that it was because cattle sent to the slaughterhouse had manure on them 
and so fecal matter was present during processing. Also, because hamburgers are composed of 
ground meat from hundreds of cattle, one contaminated steer could infect hundreds of burgers.  
This makes the source challenging to track and hard to avoid.  As stated on the website of Marler 
Clark, the beef identified as the cause of the outbreak in 1993 was traced back to five slaughter 
plants in the US and one in Canada.165  No particular farm or slaughterhouse could be pin 
pointed as the source of the disease.166  The ensuing law suits against Jack in the Box by 
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stockholders and those effected by the disease cost the company over $50 million and they were 
forced to raise the temperature at which they cooked their burgers.167 
In the past ten years, the Center for Disease Control (CDC) has reported that E. coli has 
been found not only in beef, but also in spinach, flour, alfalfa sprouts, romaine lettuce, hazelnuts, 
cheese, cookie dough, and prepared foods such as pizza, salads, and tacos.168  In the 1990s, 
CAFO manure was used as fertilizer for apple orchards and there were many cases of people 
getting E. coli from unpasteurized apple cider.169   How these various foods became 
contaminated with E. coli is unclear, but all E. coli in our food supply originates with 
livestock.170  The website Foodborne Illness says that it is most common in cattle but is also 
occasionally carried by chickens, deer, sheep and pigs.171     
In addition to causing disease CAFOs have made our medicines less affective.  
Antibiotics are used in feedlots in order to avoid diseases spreading among livestock and to boost 
growth.  This means that even cattle that are not sick are administered human antibiotics in order 
to expedite their growth.   The Alliance for the Prudent Use of Antibiotics at Tufts claims that, 
when an antibiotic is used repeatedly on the same subject or within a close group the bacteria the 
antibiotic is fighting can develop resistant strains.  This happens because the antibiotic will wipe 
out the bacteria it is effective against, leaving the bacteria it cannot kill.  These bacteria will 
multiply and the antibiotic will not be effective against them.  Cattle are often treated with 
cocktails of antibiotics to kill as much bacteria as possible, but the bacteria that can resist the 
cocktails are extremely resilient.  Resistant strains of diseases are often untreatable and are a 
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serious health concern until a new antibiotic is synthesized. Studies from both the University of 
South Florida172 and the Journal of Food Protection found antibiotic resistant strains of E. coli 
from feedlot cattle who were given growth promoting antibiotics.173  
Hormones are used in addition to antibiotics to increase growth rates of cattle.  
Diethylstilbestrol (DES) was the first growth stimulating hormone used on cattle.  It was 
approved for use in 1954 by the FDA.174  According to a study by A. P. Raun and R. L. Preston, 
researchers for The American Society of Animal Science, not long after approval, 80% to 95% of 
cattle in the US were being given DES.  Although, it is unclear whether DES can be linked to 
any cancer in people who consumed beef from DES cattle, Arapaho Chemicals of Colorado 
reported to the FDA in 1947, that since synthetic estrogen can be absorbed through the skin and 
through inhalation, exposure to DES by plant workers, farmers and possibly restaurant owners 
and consumers could cause disturbances in menstrual function in women, virility problems in 
men and could increase breast cancer risk.175   The FDA labeled DES a carcinogen in 1972 and it 
was banned from use.  
After DES was banned alternative hormones were used that also passed health risks for 
humans.  Michael Pollan claims that hormones that are approved still leave traces of synthetic 
estrogen in meat and waste of feedlot cattle.176  Although the traces left behind are minimal, 
estrogen can bioaccumulation over time within humans who eat meat, or drinking ground water 
contaminated by CAFO waste.  Pollan claims this accumulation has been linked to falling sperm 
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counts in men and premature puberty in girls.177   Due to the long term nature of the suspected 
dangers connected to hormones the actual level of danger is challenging to pinpoint.  There are 
no health effects that can be observed instantaneously when someone is exposed to synthetic 
estrogen so attributing health concerns to growth hormones is an imprecise science.  Pollan also 
claims that many producers of beef and veal use hormones at higher than approved levels so as 
to stimulate growth further, which means that even if the FDA has approved a certain dosage as 
safe, higher dosages may be dangerous.178 
According to Dan Loy, a beef specialist at Iowa State University, currently, hormones are 
administered through a small pellet that dissolves over 100 to 120 days is implanted in the ear so 
that the synthetic estrogen and androgen do not enter the food supply.179  These hormones allow 
cattle to grow ten to twenty percent larger on five to ten percent less feed.180   Loy says that this 
method of administering hormones makes it so that the beef is clean of traces of hormones and 
so can have no harmful effects,181 however, in the past this has not been the case.  These 
hormones have been approved by the FDA, and their website goes into detail about their 
safety,182 but the FDA also approved DES before it was discovered that it was harmful. 
Our subsidy and tax system has taken a food that can offer health benefits by providing 
essential fatty acids, and encouraged a system that increases the prevalence of infectious 
diseases, and makes our medications less effective.  It has prioritized grain production, so that 
the food available is not as beneficial to the consumer as it could be. 
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F. Implications of Subsidies Abroad 
During the writing of the 2014 Farm Bill, the advocates for decreasing direct payment 
subsidies argued that US commodity subsidies should be lowered because they were detrimental 
to corn, rice, cotton, and sorghum farmers in Mexico, the Caribbean, Africa, and Latin 
America.183  They cited the World Trade Organization’s (WTO) 2005 ruling, which according to 
the Office of the United States Trade Representative said that,  “…US agriculture programs 
(domestic support to cotton under the marketing loan and countercyclical payment programs, and 
export credit guarantees under the GSM-102 program) were inconsistent with the United States’ 
WTO commitments.”184  The US had to pay the Brazil Cotton Institute (IBA) $300 million to 
make up for the market suppression caused by subsidized cotton. 185  The advocates of a 
reformed Farm Bill cited this trade distortion as a reason to reduce the offending subsidies.  
Trade distortion has been happening a few different ways because of agricultural 
subsidies. One way is through farmers selling 
subsidized food in foreign markets.  This lowers 
the equilibrium price which hurts the Mexican 
producers.   This is a supply side effect, and is 
shown in the graph.  Since the local farmers cannot 
afford to sell their goods at the new market price, 
the quantity of goods supplied by the locals will 
decrease.   Many producers will be pushed out of 
the market and may lose their farms.   
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This has been happening for years.  Eubanks attributes the high immigration to America 
from Mexico to cheap American corn flooding Mexican corn markets.  It has caused Mexican 
producers to lose their livelihoods and forces them to seek alternative employment.  The most 
promising employment is in America, so in order to make up for the damage done by price 
distortion, they immigrate.186187  According to an article by Jonathan Fox and Libby Haight in 
the Wilson Center’s Mexico Institute, when NAFTA loosened trade regulations so that 
subsidized corn could enter Mexican markets, it “increased, low-cost corn imports, shifting 
Mexican agriculture away from corn and displacing many hundreds of thousands of small-scale 
corn producers.”188 
The other is through price supports, when the American government buys commodities 
that have dropped in price in domestic markets and gifting what they bought to foreign food aid 
programs or schools.  This means that 
there is less demand in the market, 
because many who would be demanding 
corn are receiving a hand out, as shown 
in the Food Aid figure. 
This is expected to happen to the 
Haitian peanut market soon.  The 
American government bought up 
hundreds of millions of pounds of 
peanuts, and is giving them as food aid to 
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schools in Haiti.189   According to James Bovard in an article he wrote for the Wall Street 
Journal, “Farmers in Haiti are known to not even bring their crops to market the week that [food 
aid] is distributed since they are unable to get a fair price.”  The effect that Farm Bill policy has 
had on other countries has been significant, and many advocates for eliminating Direct Payments 
during the writing of the 2014 Farm Bill cited this as a reason to decrease subsidies. 
The effects of American subsidies have far reaching consequences.   Policy decisions our 
government makes have incented Americans to produce so much corn that there are external 
effects, not only on our own environmental, human and animal health and safety, but also on the 
livelihoods of farmers elsewhere.  
Our industrial food system has created issues for animal health and welfare, human 
health, environmental viability, and the economic stability of foreign countries.   I will show in 
the next chapter how government policies have influenced industrial agriculture to become the 
destructive system it is today. 
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Chapter 3: Major Policies Influencing Industrial Agriculture  
    
A.  Supply Side Policy 
 
1. Subsidies to Corn 
 
Subsidies have had a powerful effect on corn production throughout the past 100 years.  
Part of the reason for this is that it helped make mono-cropping an economically viable way to 
produce food.  In a mixed farm system, if a blight or pest destroys one crop, the other crops still 
provide income to the farmer, so they don’t lose everything because of one bug infestation or 
cold spell.  Tamar Haspel said in her article in The Washington Post: 
Farming is inherently risky. Weather, insects and disease, over which you have 
limited control or none at all, can wipe you out. One of the ways farmers manage 
risk is to plant variety … For farmers, crops that are given guaranteed protection 
from both losses and price drops are lower-risk propositions. 190 
 
If the price of one crop falls, a farmer can still earn a decent income on their other products.  In a 
monocrop system an entire season of work can be destroyed by one blight.  This fact is less 
threatening to a subsidized farmer as they have protection against crop failures and price drops.  
The riskiness of single crop farming is taken out of the equation. 
According to Roberto A. Ferdman, journalist for The Washington Post; 
The government subsidizes its production to the tune of some $4.5 billion each 
year. The result is perpetuation of ambitious growing goals: Farmers, realizing 
that the more efficient they are, the more money they will get, grow more and 
more corn. The more corn there is, the lower its price, and the greater the 
incentive to use it in as many ways as possible.191   
 
If consumers had to pay the full social cost, it would be cost prohibitive to replace sugar with 
high fructose corn syrup.  High fructose corn syrup is only a cheap replacement for cane sugar 
because of the Farm Bill.  Without subsidies, beef raised on corn would be just as or more 
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expensive than grass fed beef.  It is true that corn is relatively cheap to produce because of the 
fossil fuels that allow one farmer to produce much higher volumes of corn than has ever been 
possible in the past, but without the government the market equilibrium would be lower quantity 
of corn at a higher price.  According to John Lawrence, journalist for The San Diego Free Press, 
“Government agricultural policies makes corn so cheap that food manufacturers earmark large 
budgets for research and development to invent infinite ways to push corn into more products.” 
According to David Pimentel and Tad Patzek, 
The production of corn in the United States requires a significant energy and dollar 
investment… For example, to produce average corn yield of 8,655 kg/ha of corn using 
average production technology requires the expenditure of about 8.1 million kcal for the 
large number of inputs … (about 271 gallons of gasoline equivalents/ha). The production 
costs are about $917/ha for the 8,655 kg… (66) 
 
A hectare is about two and a half acres, so $917 per hectare is $371 per acre.192  In 2005 there 
were $10,138,944,000 in subsidies to corn farmers through more than six programs under the 
Farm Bill.193  There were 81,779,000 acres planted and 75,117,000 acres harvested in 2005.194  
This means that average subsidies received per acre was between $123.98 and $134.97.  This is 
around a third of the cost of production.  In 2005 the market price per bushel of corn was about 
$2.00.  There were 11,112,187,000 bushels produced in the US, which means, according to the 
number of acres planted and acres harvested, that yield per acre was 135.88.  The market price of 
the yield of one acre was $271.  With subsidies and market prices an average corn farmer in 
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2005 yielded between $396, 
with production cost being 
$371 per acre this means that 
average income from one acre 
was $25.  This made net 
accounting profit $0.18.   This 
is expected as accounting 
profit should be zero in a 
functioning market.  Profit is 
only positive in the short run.  
More producers will enter the 
market if profit is observed 
and will compete profit down 
to zero.   
2005 marked the highest corn subsidies in the US along with the lowest price per bushel 
since the 1970s.  The price of corn has not gone back below $3 since then as shown in the Corn 
Prices chart.  In 2007, when subsidies were just over a third that of 2005, farmers only received 
$40 to $44 per acre.  This covered a bit more than ten percent of production costs and came out 
to $0.30 per bushel.  Price increased to $4.20 per bushel.  This is a correlation, but due to 
demand side fluctuations, does not necessarily show causation. 
In the past, the risk of losing one’s entire income for the year was enough of a deterrent 
to prevent farmers from planting all their land in one crop.195  The availability of subsidies made 
                                                     
195 Haspel 
  50 
it so that the threat of 
this risk no longer needs 
to be calculated into a 
farmer’s decision 
making.  No matter how 
much corn a farmer 
might lose to 
unseasonable weather, 
lack of nitrogen in the 
soil or blight they have a guaranteed income.196  This safety net allows them to take the risk of 
planting hundreds of acres of corn.  This corn is then processed into three quarters of the food in 
American grocery stores, into the walls of homes, the glue in schools, and so much more.  The 
policy makers who have shaped the Farm Bill have influenced the products Americans consume 
on a daily basis. 
Subsidies to Concentrated Animal Feeding Operations 
i. Indirect 
Factory farms emerged alongside commodity crop mega-farms and are economically 
appealing partly because of the abundance of subsidized corn grown in the US.  Cattle feed has 
been supplemented by grains since the Middle Ages,197 but never to the degree they are today.  
In 2015, 40% of the corn in this country was consumed by livestock, this proportion is 
lower than the 64% of 2005 and the 74% of 2000 due to the drastic increase in both corn and 
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ethanol production over the last decade.198  These grains reduce the land needed to raise animals 
because they no longer require acres of pasture for their entire lives.  Because of the price 
distortion in grain markets, feeding cattle is less expensive than it would be in an unsubsidized 
market.199  This is a form of indirect subsidies to CAFOs. In 2000, livestock in CAFOs 
consumed  three quarters of the corn in the US.200  After the 1996 Farm Bill was passed, corn 
prices fell by 32% while production increased 28% and soybean prices fell by 21% with 
production increase of 42%.201  
 The figure to the right shows why this happened.  When there was no subsidy the market 
equilibrium was at E0, price P0.  Once the subsidy was introduced, producers were able to sell 
their corn and soybeans at a lower price because they had an extra source of profit outside of the 
income from their grain.  Since the price the producers were willing to accept went down, there 
was a movement along the demand curve and 
consumers were willing to consume more.  Since 
the Farm Bill allows farmers to sell their grain 
for anywhere from 5% to 32% less than its 
production costs, cattle farmers could spend the 
same amount of money and feed many more 
cows. 202  Corn makes up about 72% of feed for 
beef cattle and makes up about 16% of the 
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production cost.203  Since the price of corn 
went down, production cost for beef went 
down, so more was produced and more was 
demanded at a lower price. Across the 
industry, production costs were reduced by 
around five percent, or by $500 million, per 
year between 1997 and 2003.204   
These subsidies put CAFOs at a huge 
advantage over other systems of raising 
cattle.  According to Gurian-Sherman,  
To the extent that alternative means 
of livestock production do not use subsidized grain, they would not benefit from 
Title I crop subsidies. In particular, pasture production and non-grain forages are 
not subsidized and are therefore put at a disadvantage by these non-market 
practices. (34) 
 
The advantages brought about by subsidized corn are decreasing now because of the surge in the 
use of corn for ethanol.  The Subsidized Corn Market with Ethanol graph shows how, when 
Ethanol was introduced into the corn market, the demand shifted to the right because there were 
more people demanding corn, so both price and quantity produced increased.  
ii. Direct  
  
The beef industry is dominated by extremely large feedlots, with many over 32,000 
animals.  Even though there are only 168 of them in the country, they produce 64% of all the 
beef in the US.205  Feedlots with 1,000 to 32,0000 head of cattle raise about 22% of the beef and 
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those with less than 1,000 raise about 14%.206  The feedlots with over 32,000 animals received, 
on average, $2.2 million per feedlot, around $62 per head in 2002.  In comparison, the feedlots 
with more than 1,000 and less than 32,000 heads of cattle received around $72,000 each, around 
$42 per head.207  The wholesale price of beef in 2016 was estimated to be sold for $2.95 per 
pound.208  This means that a 1,200 pound steer with 490 pounds of edible meat could be sold for 
$1,445.50.  Therefore, the subsidy to the largest CAFOs increases the profit from each steer by 
about four percent.  This may not seem like a lot, but combined with indirect subsidies, this has a 
powerful impact.   
The 2002 Farm Bill gave subsidies to CAFOs to fund three-quarters of the building cost 
of sewage facilities.209  This money comes out of the conservation programs in the Bill called 
Environmental Quality Incentives Program (EQIP).210  This is a form of direct subsidy to 
CAFOs.  
EQIP was enacted as part of the 1985 Farm Bill.  It was intended to offer assistance with 
lowering pollution to small and medium sized pasture and mixed feed operations.211  In the 1996 
Bill it was changed so that it could also help large scale CAFOs.212  It allotted $1.3 billion for 
animal waste storage, most of which went to large operations.213  This is because the program is 
supposed to give assistance to projects that have the potential to reduce pollution the most.214  
Therefore, the largest CAFOs that have the capacity to cause the most environmental damage 
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receive the highest subsidies.  Instead of 
punishing bad behavior, this system is 
encouraging good behavior.  This is not an 
efficient way to stop pollution because when 
it is known that if you produce a bad you will 
be given funding to stop, it is appealing to 
produce that bad so that you can receive the 
funding.  This means that individual CAFOs 
will decrease their pollution, but that more 
CAFOs will be created.  It is hard to say 
whether pollution levels will be changed.  
This is the perverse effect of a subsidy.  Even 
though the subsidy helps each producer limit 
pollution, it incents new producers to join the 
market by creating temporary profit.  
If CAFOs were taxed for the amount 
of pollution they caused they would decrease 
their levels on their own to avoid paying the 
taxes.  Fewer new operations would be 
started because the profitability of owning a CAFO would be lower.  The table below shows how 
a tax would make average cost and marginal cost rise so that production is more expensive.  
Because of this, less is produced and so less is demanded.  If the Farm Bill stopped offering 
subsidies to lower pollution and placed a tax on pollution, CAFOs would be less profitable.  
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In addition to offering incentives to CAFOs, the conservation subsidies favor the largest 
operations.  This is because it takes about the same amount of resources to put together and enact 
an EQIP contract, it makes more sense to have a few large deals rather than many small ones.215  
This causes a barrier to entry for smaller operations.  This means that the larger an operation, the 
more likely they are to get funding, so the bigger the producer, the more opportunity for growth.  
This is logical for the government as it is utilizing economies of scale, but it puts small producers 
at an even greater disadvantage.   
Data on how prevalent this is in cattle feeding operations does not seem to be available.  
Studies were done by W.D. McBride that showed that in hog production smaller CAFOs were at 
a disadvantage compared to both medium and large scale operations, but that the economies of 
scale did not differ too greatly between medium and large scale operations.216  
EQIP favors CAFOs in a few other ways as well.  It prioritizes improving resources that 
are only used as part of a concentrated feeding systems and it makes producers pay for a portion 
of the project costs.  The program focuses on improving waste storage facilities, nutrient 
management plans, and manure transport, which are only needed in CAFOs.217  Because it 
makes the owners pay for a portion of the project, small operations cannot afford to embark on a 
project even with assistance.   
The more money a CAFO has, the more money they can receive.  Since the Natural 
Ressources Conservation Service (NRCS), the organization that implements EQIP, prioritizes 
feeding operations, they recommend that waste management methods are 75% covered, whereas 
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for projects for pasture-based systems, only 55% if covered.218   This is adding to their wealth, 
and giving them more wealth than others.  Grazing systems pose a much smaller threat to the 
environment, so the NRCS deems it more appropriate to fund CAFOs.  This raises pollution 
because it is more appealing to start a CAFO and receive funding not to pollute, than it is to start 
a grazing operation and not receive funding.   
The Isocost/Isoquant graph shows how a firm will be effected by a matching grant. The 
firm without the subsidy will only be able to produce at level E1 using the amount of capital and 
labor shown by the isocost line (C1).  Since a grant goes to capital improvement the firm will use 
more capital proportionally to labor.  The isocost line rotates and allows production to increase to 
E2.  This incents 
mechanization.  The location 
of the isoquant line has to do 
with the elasticity of 
substitution between labor and 
capital.  The dotted isoquant 
lines show other possible 
input levels of labor and 
capital.  The subsidy to capital 
might result in both an 
increase in labor and capital, 
or an increase in only capital, 
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or an increase in capital and decrease in labor. 
Alternative types of meat producers face other obstacles in being competitive in the 
market, besides the NRCS’s preference for CAFOs and market distortion caused by subsidized 
grain.  Even now, when corn prices are relatively high, the effects of historical price distortion 
are still felt in the meat industry.  According to Doug Gurian-Sherman, in his book CAFOs 
Uncovered: The Untold Costs of Confined Animal Feeding Operations for the Union of 
Concerned Scientists, alternative types of meat production are becoming cost-competitive with 
CAFOs but cannot get a foothold in the market, because 
Structural barriers to alternative animal production, such as the preference of 
processors to contract with large producers, are not eliminated by increasing grain 
prices. the possible cost advantages that alternative production methods could 
acquire may not be dramatic enough to overcome these structural barriers… (36) 
 
This means that even though prices from CAFOs have increased and are no longer the most cost-
effective option, other producers struggle to compete for the same reason the government makes 
contracts with large operations, scale economies.  Since it takes the same amount of time and 
resources to draw up a contract for 100,000 pounds, and 1,000 pounds of beef it is more cost 
effective to make the 100,000 pound contract.  This is shown in the Economies of scale in 
licensing graphs.  For instance, if it takes $500 to draw up the contract than that costs half a cent 
per pound for the 100,000 deal and 50 cents per pound for the 1,000.  This makes a huge 
difference when a pound of beef costs $2.95.  A small producer would not be able to enter the 
market at this high cost.   
The externalities caused by Concentrated Animal Feeding Operations have not been 
successfully dealt with by US policy.  The conservation programs created under the Farm Bill 
have mixed results.  Some decrease pollution from individual producers, but incent new 
producers to enter the market.  They disadvantage small producers and more sustainable 
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producers, making the most damaging the most appealing.  These subsidies offer incentives that 
may have good intentions, but end up doing little for the safety of our environment.   
3.  Conservation Programs. 
     i. Background  
In original iterations of the Farm Bill there were efforts to preserve farm land so that 
America could stay productive for future generations.  This fell by the wayside when Europe's 
food production plummeted during World War II.219  America became a huge exporter to other 
countries whose productive farm land was ravaged by war, and whose farmers had been sent off 
to fight.  Farmers in the US were encouraged to increase production to feed the world, and prices 
remained high because the supply was still not enough to meet full demand.220   
After the war, when the rest of the world settled back into more normal levels of 
production, planting in the US had to be lowered drastically so that prices would not dip too 
severely.  In order to accomplish this, the Soil Bank was created through the Agricultural Act of 
1956.221  It took land out of production to decrease surplus and protect land from erosion.  It 
lasted for only two years due to its high cost and lack of clear monetary returns.222  This is a 
problem with many environmental programs; results are long term and often hard to track.  It is 
challenging to defend a program of this nature when there are budgetary concerns. 
Conservation was not a major part of the Bill again until the 1980s when public 
awareness grew about the effects of farming on soil, water, air and wildlife.  The Environmental 
Lobby gained traction and the Farm Bill in 1985 showed promise in protection of natural 
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resources.223  The Conservation Reserve Program (CRP) was put in place as part of the 1985 Bill  
(The Food Security Act) and was meant to take poor quality, highly erodible soil and sensitive 
land out of agricultural production so it could be covered with permanent vegetation.224  It also 
protected swamps from conversion into agriculture land.  Swamps, according to National 
Geographic, are, “among the most valuable ecosystems on Earth,”225 due to their flood 
moderating, water treatment and storm protection services.   Thirty-six million acres were 
preserved under CRP.226   
The Water Quality Incentive Program (WQIP) was added to agricultural policy in 1990.  
It created incentives for farmers to protect their wetlands through a payment program.  Farmers 
received checks based on how much of their wetlands they did not convert to cropland.  Ten 
million acres were enrolled in WQIP.227  In 1990 the Bill also included a clause that allowed 
farmers to receive subsidies on land that they removed from production, so that they could 
implement crop rotation techniques.  Six years later the Wildlife Habitat Incentives Program 
(WHIP) was created by Congress.  It offered payments and assistance to both landowners and 
farmers to protect wildlife on their land.228 
Conservation spending has fallen in recent years.  Only $489 million went into the 
Conservation Security Program as of 2006, which is 17% of what it was supposed to be under 
the 2002 Farm Bill.229  Between 1937 and 2005, spending on conservation dropped in half 
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(adjusted for inflation) from 5.32 billion to 2.74 billion 2005 dollars, and in 2005 the remaining 
dropped by another third.230 
This is because agribusiness lobbies have a lot more influence in Congress than 
environmental lobbies.  Lobbies backed by companies such as ADM, Tyson, and Cargill have 
more capital to spend on campaign contributions and Super Pacs than environmental groups do. 
In addition, often people who used to work for agribusiness lobbies become involved in 
government bodies that are charged with creating policies.  According to Allan Guebert, the 
chairman for the House Appropriations Subcommittee, republican Texas Representative Henry 
Bonilla,  “raked in $250,414 of his $1.05 million in 2001 and 2002 [campaign] money from 
agribusiness” with substantial contributions from Cargill and ADM.231  After being drafted and 
passed through Congress by congressmen, such Bonilla, the USDA had to implement the Farm 
Bill.232  Chuck Conner, the USDA Deputy Secretary, who is in charge of implementing the Farm 
Bill and other agricultural policies, has worked for years as an agribusiness lobbyist representing 
the Corn Refiners Association.  Guebert says; 
Until agricultural policymaking and implementation are no longer controlled by 
agribusiness and until Congress sufficiently funds conservation programs, 
conservation programs will continue to fail while agribusiness profits at the 
expense of the natural environment. (247)233 
 
The Farm Bill’s environmental policy works through subsidies.   The only farms that receive 
these payments are commercial mega-farms who plant the five main commodities. 
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iii. Failure to Charge (Implicit) 
Energy use has been made artificially cheap in the United States due to government’s 
failure to charge polluters.   “Tax bads, not goods,” is a catch phrase of some economists.  It 
refers to a way to avoid negative effects of taxation.  It is saying that in order for taxes to not 
create a dead weight loss to society it is important to tax negative things.  Taxing wages creates a 
disincentive for workers, taxing capital discourages investment.  Taxes on things like pollution, 
cigarettes, and land use discourage practices that negatively affect a society.  America does not 
have a tax system that follows this advice.  
Eight countries, mainly in Scandinavia and Great Britain have a carbon tax to try to 
reduce the negative effects of fossil fuels. America, however, has many policies that offer 
incentives, either directly or indirectly, for using more fossil fuels.  The labor tax makes labor 
expensive so there is more use of machinery, fertilizer, and pesticide, which all use high fossil 
fuel inputs.  It is inexpensive to drive across the country because of road and oil subsidies, so 
more cars and trucks are on the road.  
The biggest incentive for fossil fuel use is that the environmental cost is not factored into 
prices.  These costs are externalities and make fossil fuels artificially cheap.  If, when oil was 
extracted, the price of the damage done to the ozone, the magnifying of the greenhouse effect, 
the damage to ocean and marine life from oil spills, and poorer air quality were factored in, the 
price of oil would be much higher and it would be extremely expensive to harvest their 400 acres 
of corn.  If the emissions from driving an eighteen wheeler filled with grain across the country 
were factored into the price of the gasoline and, therefore, included in the price of feed, CAFOs 
                                                     
 Denmark, Finland, Ireland, the Netherlands, Norway, Slovenia, Sweden, Switzerland and the 
UK 
  62 
would no longer be able to afford to feed their cattle.   If the damage to the water table caused by 
fracking were factored into the price of electricity used in the manufacturing of synthetic 
fertilizers, it would be far less expensive to use cattle manure. If externalities were internalized, 
shipping corn from Iowa to a feedlot in Arkansas would be a price prohibitive endeavor.  If 
externalities were factored in, costs would be higher and equilibrium would be lower so less 
fossil fuels would be used. 
ii. Failure to Charge (Explicit) 
One of the biggest problems for the environment in the US is that agriculture is exempted 
from the Clean Air and Clean Water Acts, which means that it’s impossible to regulate 
agricultural emissions.  These exemptions are laid out in the table, which shows how efforts to 
make Americas environment clean and healthy have been undermined by exemptions to 
agriculture through the Farm Bill.  Concentrated Animal Feeding Operations are major polluters 
and have caused grave damage to their local water quality.  Burkholder et al. lists contaminants 
that can leak into the environment from waste produced by CAFOs, which include nutrients, 
pathogens, veterinary pharmaceuticals, heavy metals, such as zinc and copper, and hormones.234  
If a CAFO is in a drought prone area, or somewhere with a low water table there are increased 
risks for environmental damage.  Other farms that are completely unregulated, discharge 
pesticides and fertilizers which can kill unintended populations and can cause eutrophication.  
With the exemption from the Clean Water Act, it is nearly impossible to regulate these 
dangerous contaminants.  Farming practices that are detrimental to wildlife, air quality or water 
quality are left unregulated if they are considered “normal farming practices.”  This means that  
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Key: CWA = Clean Water Act, CZMA = Coastal Zone Management Act, CAA = Clean Air Act, 
FIRFA = Federal Insecticide, Fungicide and Rodenticide Act, TSCA = Toxic Substances Control 
Act, CERCLA = Comprehensive Environmental Response, Compensation and Liability Act, 
EPCRA = Emergency Planning and Community Right-to-Know Act, RCRA = Resource 
Conservation and Recovery Act.  Source: Based on  Eubanks  249 
Statue Regulation Key Exemption Outcome 
CWA: 
Section 
402 
Point sources must satisfy 
technology and water quality 
standards to obtain a permit 
to discharge pollutants into 
U.S. waters. 
“Point sources” include 
CAFOs in general, but 
exempt “agricultural storm 
water discharges and return 
flows from irrigated 
agriculture” 
Approx. 4,100 CAFOs 
have permits, and all 
other farms may legally 
discharge animal wastes, 
fertilizers and pesticides 
in U.S. waters without a 
permit. 
CWA: 
Section 
404 
Permits are required to fill 
wetlands. 
Excludes “normal farming” 
activities with incidental 
discharges of dredged 
material or fill material. 
Farmers can convert 
wetlands to crop 
production without a 
permit. 
CWA: 
Section 
208, 303, 
319 
 
CZMA 
States must develop plans to 
address pollution from non-
point sources in waters 
failing to meet ambient 
quality standards. 
Federal funding and 
enforcement is very 
limited.  States determine 
which non-point sources to 
regulate. 
Some states exempt 
farmers while other states 
promote voluntary 
adoption of best 
management practices.  
Direct regulation by state 
or local officials is rare. 
CAA: 
Section 
110 
Each state must develop an 
enforceable plan to meet 
national ambient air quality 
standards or be regulated by 
the EPA 
Regulations emphasize 
major source that emit 
threshold levels of 
pollutants.  These 
thresholds exclude farmers. 
Individual farms are not 
regulated by the Clean 
Air Act. 
FIRFA, 
TSCA 
 
Registration and 
determination of approved 
uses of chemicals including 
who can apply these 
chemicals. 
Subject to EPA approval, 
states may register 
additional pesticide use or 
temporarily use an 
unregistered pesticide to 
address pest emergencies. 
EPA determines which 
pesticides and fertilizers 
farmers can use, but 
special exemptions have 
been allowed on methyl 
bromide and others. 
CERCLA 
EPCRA 
RCRA 
Monitoring, reporting and 
liability for storage and/or 
disposal of toxic chemicals. 
Exempts FIRFA registered 
pesticides and agricultural 
uses of fertilizers. 
EPA does not regulate 
track or report farmers 
use of registered 
pesticides and fertilizers. 
Swamp-
buster 
Sodbuster 
Farmers who  convert 
wetlands tor fail to apply 
conservation systems  on 
highly erodible land cannot 
collect payments. 
Provisions apply only to 
small share of current 
recipients of farm 
programs benefits. 
Enforcement is 
questionable 
Farmers receiving 
payments have an 
incentive to comply but 
other farmers do not. 
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many things that seem like they ought to be regulated, such as filling wetlands without a permit, 
using unsafe pesticides and overusing agricultural chemicals are allowed. 
     iv. Irrigation Subsidies  
Our current subsidies offer incentives for farmers to grow hybridized corn, soybeans, and 
other crops many miles from water sources.  Farms could not survive financially in the absence 
of federal subsidies that give them the ability to pump huge amounts of water across the 
expansive United States.235 Irrigation can cause increased evaporation, salinization of soils, 
increased salt concentration,236 alkalization or acidification, increase or decrease in pH, and 
waterlogging; saturation of soil with water which prevents plants from getting oxygen.237  It also 
damages downstream ecosystems because of water loss and causes water quality concerns 
downstream because of increased salinity or pH change in discharge water.238 
These subsidies are offered through The Environmental Quality Incentives Program 
(EQIP), which was introduced as a title in the 1996 Farm Bill.  EQIP was meant to decrease 
water usage.  It offers millions of dollars in subsidies for irrigation equipment, which was 
supposed to improve the efficiency of irrigation systems so that less water was wasted.239  This 
had the opposite effect.  The subsidies acted as an incentive to irrigate more acres of land.240 
     v. Pesticide and Herbicide Subsidies  
Commodity crop subsidies have helped encourage a system of monocrop planting on 
farms.  This has directly lead to an increase in the prevalence of pesticides and herbicides.   
                                                     
235 Rosset et al.  187.  
236  Mohanan 
237 Dougherty and Hall 
238 Dougherty and Hall 
239 Nixon 
240 Nixon 
  65 
Mixed crop and livestock systems offer natural pest and weed control services to farmers 
that are lost in monocrop systems.  Pests are often specialized to attacking one specific crop and 
so even if there is an infestation of Southern Corn Leaf Beetle, the other crops will be spared, as 
the beetle will only attack the corn, and a farmer will not lose their entire crop for the season.  
According to Salaheen et al., “Integrated farms...provide efficient and inexpensive ways of 
controlling pests. Infestation with Japanese beetles was reduced in an apple orchard when free-
range chicken and geese were present in the orchard.”241  Without these natural protections 
against destruction, chemical pesticides and herbicides have to be employed. 
According to research conducted by Pimentel and Pimentel on energy use in crop 
production, in systems using human or oxen power in Mexico, Guatemala and Nigeria, no 
pesticides are used.242  It is only in industrialized farming that pesticides and herbicides are 
necessary, and the industrialization of agriculture in the US was promoted by government farm 
policy. 
4. Income Tax 
 
A motto of the modern green movement is “tax bads, not goods.”243  This means that it is 
good practice for government to place taxes on practices they desire less of, not on good things.  
Since taxes act as disincentives by raising prices, people will partake in less of something when 
it is taxed.  When a subsidy is placed on an activity there are incentives to engage in more of that 
activity.   
The first income tax in the United States was levied in the early 1800s.  Its purpose was 
to pay back a debt of $100 million that was incurred to fund the war of 1812.  Once the debt was 
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repaid the tax was repealed.  It was reinstated in 1913, when the 16th Amendment of the 
Constitution made income tax a permanent part of the tax system.244  Though the rates have 
changed and policies shifted, the income tax has been an influential part of America’s financial 
system for the past 100 years.   
The income tax in the US is made up of three distinct taxes, individual income, corporate 
income and FICA, Federal Insurance Contributions Act.  FICA is paid by both employers and 
employees and funds social security.245  Personal income tax is percentage of all the income an 
individual earns on their land, capital investments, lottery winnings, stock portfolios, inheritance 
and all other economic activity.246  Corporate income tax is a percentage of the net earnings of a 
business.247  In addition, all but seven states as of 2016,248 levy a state income tax.249   
One problem with these taxes is that the brunt of them falls on labor. When companies 
have the opportunity to shift taxes off of them, they do.  A cost that can be cut easily is labor, 
employers who need to save money somewhere in order to pay taxes will pay less for labor, 
rather than cutting down on capital inputs.  
The personal income tax causes income and substitution effects.  The substitution effect 
is when higher wages lead to an increased incentive to work.  When after tax wages rises, work 
is relatively more appealing than leisure.250  The more one can earn for an hour of work, the 
more willing one is to work an extra hour.  The income effect describes how higher wages means 
someone does not have to work as much.  This means that with higher wages someone can 
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maintain their standard of living while working less.251  When income is taxed people feel less 
incentive to work because work does not seem more appealing than leisure due to the 
substitution effect.  This means that employees will feel that their work is worth less, but feel 
obligated to work longer hours.   
The corporate income tax causes a substitution effect for employers.  They will hire more 
of other inputs to substitute for labor. The income effect for the employer is that with the high 
price of labor they are likely to employ fewer people for shorter hours.  Labor is more expensive 
for the consumer (employer) and less lucrative for the producer (employee), therefore, if 
substitutions for labor exist they are likely to be utilized.  This means that there is a bias against 
labor using activities and incentives towards high land, energy, and capital use.  This has led to 
more mechanization in many industries, including farming.   
Small, polyculture farms are generally more labor intensive and use less mechanization, 
are less capital intensive, than larger farms.252 A single corn farmer can do everything necessary 
to maintain their farm with machinery and not need to hire much labor.  Their system is much 
more land intensive, with lower productivity per acre, 
but much higher acreage.  A small farm also uses more 
skilled labor, human capital.  In addition, due to 
availability of credit, a larger farm with more 
collateral can borrow more in order to invest in 
machinery and land than a smaller farm would.   
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A concentrated animal feeding operation only needs a few workers to operate the 
cleaning and feeding machinery, while a modern herding system is labor intensive due to the 
need to move electric fences and water sources, in addition to daily herding.  Grass based cattle 
farms are not capital intense.  The main capital inputs are fencing, barns, water pumps and 
supplemental feed.  CAFOs have feeding machines that dispense food to the cattle and track how 
much they consume. They have waste disposal, and water and sewage treatment systems.  They 
also require more capital inputs because the grains fed to the cattle needed to be grown using 
irrigation, fertilizer, and pesticide, and transported, and the pharmaceuticals administered to the 
cattle to prevent disease from spreading had to be manufactured and transported.  It is 
challenging to compare land use for these two systems because although the cattle in a feedlot 
are on less land, the amount of land used in growing the corn to feed the cattle is significant.  
Part of the reason a CAFO is more desirable way to produce meat is because of the bias against 
labor due to the income tax. 
5. Road Subsidies 
 
Before there were refrigerators and eighteen wheelers, food in the US was local.  There 
was no shipping avocados from California to New York, feed from corn fields in Iowa to 
Concentrated Animal Feeding Operations in Arizona, and meat from CAFOs to the Tyson Foods 
Meatpacker in Springdale, Arkansas,253 to grocery stores all over the country.  This ease of 
transport is due to cheep fossil fuels and to America’s extensive infrastructure of roads.   
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There are toll roads in the US, but all roads, bridges and tunnels that don’t have a toll are 
subsidized through taxpayer dollars.  There are eighteen states where highways are completely 
free.254   
There are many states in this list that are quite important to meat production in this 
country.  The table shows the 
top six corn producing states 
in the US in 2015 and 
whether they have freeways.  
Out of the top twelve states, 
eight of them had freeways as 
of 2016.  According to a 
report by US Public Interest Research Group (PIRG)  Education Fund, 
Gas taxes and other fees paid by drivers now cover less than half of road construction and 
maintenance costs nationally – down from more than 70 percent in the 1960s – with the balance 
coming chiefly from income, sales and property taxes and other levies on general taxpayers.  
General taxpayers at all levels of government now subsidize highway construction and 
maintenance to the tune of $69 billion per year.255 
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State Bushels of Corn Freeways 
Iowa 2,505,600,000 X 
Illinois 2,012,500,000 X 
Nebraska 1,692,750,000 X 
Minnesota 1,428,800,000  
Indiana 822,000,000  
South Dakota 799,770,000 X 
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This is more than total spending on public transportation, bicycling, walking and 
passenger rail.  Average American households spend $1,100 a year on taxes that support roads, 
regardless of how much they drive.256 
The four biggest meat packers are Tyson, Cargill Meat Solutions, JBS and National Beef 
Pacing Co. Together they control 75% of the market.  Missouri and Arkansas both have free 
roads, those two states control nearly 50% of the beef market. 
Packer Daily Slaughter % of Market 
Tyson, Springdale AR 28,700 head 25% 
Cargill Meat Solutions, Wichita KS 29,000 head 21% 
JBS USA, Greeley, CO 28,600 head 18.5% 
National Beef Packing Co. LLC. Kansas City, MO 14,000 head 10.5% 
 
 
B.  Demand Side Policy 
 
1. Nutritional Recommendations and the Food pyramid 
 
When the USDA was signed into law by President Lincoln in 1862, he intended it to 
defend the interests of farmers and farm communities.257  Its purposes were to, as Marian Nestle 
said, “ensure a sufficient and reliable food supply” (98) and, as stated in the Department of 
Agriculture Organic Act, 12 Stat. 317, which established the department, “diffuse among the 
people of the United States useful information on subjects connected with agriculture in the most 
general and comprehensive sense of that word.”258    
Marian Nestle, who was senior nutrition policy advisor in the Department of Health and 
Human Services and editor of the 1988 Surgeon General’s Report on Nutrition and Health and is 
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currently a professor of Sociology, Food Studies, and Public Health at New York University and 
Cornell,259 has written extensively on the history of the USDA.  In her book, Food Politics: How 
the Food Industry Influences Nutrition and Health, she says that the second directive of the 
USDA was interpreted as a mandate to offer dietary advice to the American people.260   
When the USDA began offering nutritional information, Americans were generally 
undernourished and nutrient deficient.  Vitamins were not understood and large portions of the 
population still suffered from diseases such as scurvy, rickets, and goiter.  As vitamins were 
isolated and research was done, the Director of Research Activities, W. O. Atwater, a metabolic 
chemist, published pamphlets to inform citizens about what foods should make up their diets.261  
 Nestle says the main advice the USDA gave for its first 100 years of operating was “eat 
more.”262  Hunger and malnutrition were pressing issues, especially during the Great Depression 
and World War II.263  The USDA published dietary advice in 1916, the 1940s, and 1956 that 
encouraged Americans to eat a large variety of food including, fat and sugar.264   
In 1968, Senator George McGovern (Democrat, SD) founded and chaired a new 
committee on Nutrition and Human Needs.  According to Denise Minger in her book Death by 
Food Pyramid, he pushed for this committee after watching a CBS documentary Hunger in 
America, which told the stories of starving American children.265    He felt that the USDA had 
not been doing its duty to the American people if there were still children dying of starvation 
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throughout the country.266  No matter how much advice the USDA gave on what to eat, it did not 
make a difference if poverty prevented people from being able to afford food.  He wanted to 
wage war on hunger.  His committee revived food stamps, which had not been a program since 
the 1940s,267 to offer food assistance for families, children and the elderly.268 The instructions to 
eat more benefited farmers, processors, stores and people.  They were good for business and 
good for the people.   
 As part of the research the committee conducted, they found evidence of over-nutrition as 
well as malnutrition.  According to Nestle, they had to start saying “eat less” to many 
Americans.269  The problems of malnutrition were being overtaken by the problems of 
overweight and, more recently, obesity.  Dr. Staffan Lindeberg, a researcher on nutrition and diet 
and author of Food and Western Diseases, attributes heart disease, stroke, type 2 diabetes, 
insulin resistance, hypertension, dementia, cancer, osteoporosis, and autoimmune diseases to this 
over-nutrition.270   
According to Minger, Senator McGovern followed guidelines suggested by Ansel Keys, 
a biologist who conducted a seven country study on nutrition and health and who made dietary 
recommendations to help avoid coronary heart disease.  These recommendations included 
directives to reduce fat intake to less than 30% of the diet and replace saturated animal fats with 
vegetable oils, avoid salt and sugar, and eat more fruits, vegetables and non-fat milk.271  His 
advice was based on a seven country study he conducted in 1958 that showed a link between fat 
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intake and coronary heart disease, also known as the Lipid Hypothesis.  According to Brian 
Shilhavy, Health Impact News Editor for Time Magazine, Keys’ study has been discredited, as 
he started out with 22 countries and did not use data from the countries that did not support his 
hypothesis, therefore, reducing it to seven countries.272 
However, at the time, Keys won many awards for his research and McGovern followed 
his recommendations, telling Americans to reduce their intake of fatty, sugary and salty foods.273  
These instructions to “eat less” were met with uproar from cattle ranchers, egg producers, sugar 
producers, and the dairy industry.274  They did not want their products to be labeled as unhealthy.  
They pushed back against the USDA, using their lobbies to change the phrasing of the 
recommendations.  For example, Minger says the advice, “decrease consumption of meat,” 
became ‘increase consumption of lean meat” because decrease was negative.275 
 Since the 1970s, the USDA has published many types of dietary guidelines.  The 
formatting and categorizations have gone through many changes, but the message, according to 
Nestle, has stayed relatively consistent.  The USDA approved diet, has 6-11 servings of grains, 
5-8 of fruits and vegetables, 2-3 of dairy, 2-3 of meat, eggs or nuts, and a “use sparingly” 
recommendation for fats, oil and sweets.276  The base of the Standard American Diet (SAD) is 
grains. 
Even though one of the main messages of “eat less” is to consume fewer calories, 
America’s average per person calorie intake has increased 20% since 1970.277 It seems that no 
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matter what dietary recommendations say, Americans are not getting healthier.  Obesity rates 
have doubled since 1960.278  Rates of obesity are highest among the poorest Americans. 
Statistics published by the US Department of Health and Human Services’ National Institute of 
Diabetes and Digestive and Kidney Diseases show a correlation between poor health, poor diet 
and poverty.   The inexpensive, low nutrient food available to the poorest Americans is causing 
diseases such as type two diabetes and heart failure.279   
2. Food Stamps and SNAP 
 
Food Stamp Act was signed into law in August of 1964.280 A pilot program had been in 
place since 1961 and a version had existed in the 1930s but it was a temporary part of the new 
deal.  In the first year of the program half a million people were enrolled.  Two decades later it 
serviced 15 million people, about 7% of the population.281  In 2015, over 50 years since the 
original bill passed, it serviced 45.4 million Americans, close to 15% of the population.282 
During Barack Obama’s presidency it was renamed SNAP, the Supplemental Nutrition 
Assistance Program. 
In 1971 an amendment was added to the bill, according to the USDA website it “required 
that allotments be equivalent to the cost of a nutritionally adequate diet.”283 The USDA was the 
authority on what was a “nutritionally adequate diet.”  According to Denise Minger, when Luise 
Light, the nutritionist that the USDA hired in the 1970s to revamp their nutritional 
recommendations, handed in her suggestions they consisted of removing empty grain calories 
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from the diet, and eating much more fruits and vegetables.284  She recommended people eat a 
moderate amount of meat, eggs, nuts, and beans, and some fat and dairy.  She thought sugar 
should be much less than 10% of the diet, and that people should only eat small amounts of 
whole grains, and no refined corn or wheat.285   
These were not the recommendations that the USDA published.  They quadrupled the 
amount of grains allowable, and, according to Minger, 
Gone was the advisory to eat only whole grains, leaving ultra-processed wheat 
and corn products implicitly back on the menu. Dairy mysteriously gained an 
extra serving. The cold-pressed fats Light’s team embraced were now obsolete. 
Vegetables and fruits, intended to form the core of the new food guide, were 
initially slashed down to a mere two-to-three servings a day total—and it was 
only from the urging of the National Cancer Institute that the USDA doubled that 
number later on.  And rather than aggressively lowering sugar consumption as 
Light’s team strived to do, the new guidelines told Americans to choose a diet 
“moderate in sugar,” with no explanation of what that hazy phrase actually meant. 
(95) 
 
The explanation for why there was this huge transformation of her recommendations was that her 
recommendations would entail a high cost for food stamps and school lunch programs.  Minger 
says, 
The only justification she’d been given was that the changes would help curb the 
cost of the food stamp program: fruits and vegetables were expensive, the head of 
Light’s division explained—and from a nutritional standpoint, the USDA 
considered them somewhat interchangeable with grains. Emphasizing the latter in 
the American diet would help food assistance programs stay within budget 
without causing deficiency. (97)   
 
The recommendations were adjusted in order to keep food stamp prices low.  The claim that 
vegetables and grains can be interchangeable is false.  Lindberg says in Food and Western 
Diseases that, not only are grains low in nutrients, but they inhibit the absorption of iron, 
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calcium, zinc, and magnesium.  They have a poor balance of omega-6 and omagea-3 fatty acids, 
they have low water content, and are energy dense, therefore contributing to overeating.286  
Humans are not well adapted to eating grains, and they have been linked to the development of 
autoimmune disorders and allergies.287  Fruits and vegetables, however, are rich in nutrients and 
can reduce risk for many modern diseases.288  The USDA was aware that this was not an optimal 
diet, and that it would do nothing to fight chronic illness and nutrition problems, but because 
they had to consider the budget, it is what they put forth.    
Minger refers to the USDA as “a slave with two masters.”289  It had to keep the 
agriculture sector happy, which means increasing food sales, but it was also supposed to keep 
people healthy, which would mean decreasing over nutrition.  These are competing goals.  
Economically it made more sense to support the grain and processed food industries and keep 
food stamp budgets low at the same time.    
Grains are inexpensive and high in calories.  If the USDA was forced to pay for a 
“nutritionally adequate diet” of fruits, vegetables, meat, nuts, eggs, and more, the budget would 
have had to have been far bigger for the Food Stamp program.  In 2015 the average SNAP, 
current food stamp program, recipient received $126.39 per month, while the average family 
received $256.11 a month.290  For an individual this is about $4 per day and for a family of four 
this is about $2 per day, per person.  This is meant to be supplemental for low income families, 
so this is not the only money they spend on food, but there is very little one can get for $4.  
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If you have to maximize calories per dollar you must eat high calorie, affordable food.  
Grains in the US are inexpensive comparted to fruit, vegetables and meat. According to an article 
by Max Ehrenfreund in the Washington Post, which discusses the research of Sarah Bowen, a 
sociologist at North Carolina State University, 
Based on her interviews with extremely poor families, Bowen suspects that some 
who cannot afford three meals a day are relying on sugary drinks as a cheap 
source of needed calories …"Instead of having breakfast, they would just have a 
sweet tea or a soda," Bowen said. "… Foods that seem like they’re not very 
healthy, they may be important filling in the gaps for people."291 
 
Products high in carbohydrates are the most cost effective way for low income Americans to 
consume enough calories.  According to Roberto A. Ferdman, people on food stamps have the 
same calorie intake as other Americans, but too many of those calories are coming from fats and 
sugars, and not enough from fruits and vegetables.  Ferdman says that because people are 
pressed for cash “They eat fewer meals as a result, and select for more caloric foods, which tend 
to be less healthy, in order to adjust. Starch-heavy meals, fattier fare, and sugary foods all tend to 
be cheaper.”292  Bad food is cheaper to the retail customer because of subsidies to grain 
production.  Good food is proportionally more expensive because vegetable farmers do not 
receive subsidies. 
3. School Lunch Programs 
 
The National School Lunch Act was passed in 1946.  In Section 2 of the bill it defines its 
purpose as: 
It is hereby declared to be the policy of Congress, as a measure of national 
security, to safeguard the health and well-being of the Nation's children and to 
encourage the domestic consumption of nutritious agricultural commodities and 
other food, by assisting the States, through grants-in aid and other means, in 
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providing an adequate supply of food and other facilities for the establishment, 
maintenance, operation and expansion of nonprofit school lunch programs.293 
 
The bill required that schools must serve lunch that met the minimum nutritional requirements 
authorized by the USDA.  This has meant that, like Food Stamps, school lunches have to fit the 
nutritional suggestions of the USDA.  These requirements promote inexpensive food rather than 
healthy food.   
In addition, according to the USDA website, schools have to “Utilize as far as practicable 
the commodities declared by the Secretary to be in abundance and to utilize commodities 
donated by the Secretary.”294  This has meant that much of the food provided by schools has 
been surplus commodity crops.   The Commodity Credit Corporation donated commodities that 
were bought up under its price support program.295  There is so much grain gown in the US that 
in order to keep prices from crashing the Commodity Credit Corporation has to buy up large 
amounts of grain to increase demand.296  They then use these low nutrition, carbohydrate heavy 
grains in school lunches.  
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Chapter 4: The 2014 Farm Bill 
 The policies listed in the previous chapters have been in place for many years.  Some of 
these have changed in the new iteration of the Farm Bill passed in 2014.  There are two 
particularly important titles in this bill.  
A. Title I 
Title I is expected to reduce commodity crop programs by $14.3 billion over the decade 
after 2014.  It would end fixed payments and other forms of price and income supports.  Old 
Farm Bills had uniform programs across regions, which were unsatisfactory to farmers, as 
farmers in the south preferred Counter-cyclical Payment (CCP) programs, while Midwest and 
western farmers wanted programs that protected revenues.297  Counter-cyclical Payments had 
been created by the 2002 Farm Bill and are made to participating producers in years when the 
average price received by farmers for a commodity is less than a set price.  The total payment 
received is the base acreage, 85% of what was covered multiplied by the payment rate, which is 
the target price minus the market price.298   Most farmers liked the Direct Payments plan, which 
was a revenue support system, but it was not well liked by the public.299   Average Crop Revenue 
Election (ACRE) was a program that was introduced to the Farm Bill in 2008 and which 
provided more revenue support.300   Farmers could receive subsidies from Direct Payments and 
ACRE, although at reduced rates.   
Counter-cyclical Payments, Direct Payments and ACRE have been removed from the 
Farm Bill.301  Ending these three programs was expected to reduce subsidy spending by $47 
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billion over 10 years, $8.5 billion of those savings are being directed at reducing the federal 
deficit, while the rest is being distributed among other programs in the Farm Bill.302  The new 
Bill requires producers to choose either price supports or a guarantee of a portion of their 
expected revenue.303  New programs that offer these guarantees are under title XI. 
B. Title XI 
Title XI is increasing spending on crop insurance by $5.7 million by 2023.304  There are 
now two types of insurance available, one that pays out when revenue drops and one that pays 
out when prices drop.305 The Price-based protection is under Price Loss Coverage (PLC) which 
is similar to CCP, but with fixed (reference) prices instead of target prices.306  Reference price is 
set based on a base year price, such as $3.70 for per bushel of corn in 2014.  If the market price 
drops below $3.70 payments are triggered.307   Revenue-based protections are through 
Agricultural Risk Coverage (ARC), which is similar to ACRE, but is paid based on shallow 
revenue losses.308  An expected revenue is calculated, either county wide or just on farm, and if 
county or farm revenue drops below the benchmark revenue, 86% of the difference is covered.309   
These insurance plans are through private companies who are getting funding and 
assistance from the government through United States Department of Agriculture Risk 
Management Agency (USDA RMA).310  According to Just the Facts,  
Crop insurance is sold, administered and delivered by the private sector, which 
capitalizes on the efficiencies and speed of the competitive market to get claims 
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processed and paid after disaster strikes.  Although the Federal government has been 
involved in crop insurance since 1938, it was not until Congress decided to use private-
sector delivery with incentivized sales and reduced the cost of farmer premiums that 
crop insurance became as widespread as it is today. Insured acreage rose from 206 
million in 2000 to 297 million in 2015, equaling approximately 90 percent of the U.S. 
cropland planted in 2015.(1) 
 
 Insured acreage rose from 206 million in 2000 to 297 million in 2015, equaling approximately 
90 percent of the U.S. cropland planted in 2015.”  The private companies write policies, do their 
own marketing, adjust and process claims, and take care of the day to day running of an 
insurance company.  The private companies are responsible for most of the risk on over 80% of 
land they insure.311  The RMA sets rates and decides which crops can be insured in different 
regions of the country.  They have also set up regulations that farmers must follow if they want 
to receive insurance, such as provisions to encourage cover cropping and approved conservation 
practices.312   
Private companies are required to sell insurance to all eligible farmers who request it.  
This is what makes crop insurance different from all other forms of insurance.313  In other 
insurance industries, (health, life, car) insurance companies are allowed to deny service or place 
high rates on customers they consider risky, but because of the government backing, this is not 
permissible in crop insurance.  A fundamental aspect of the insurance business is that the best 
way to serve clients is to have a large and highly diverse customer base so that when one policy 
needs to be paid out, others are paying in to support that one.314 This is called risk pooling.  One 
concern that critics have raised about crop insurance is that if there is a natural or economic 
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disaster it will end up being much more costly than estimated as a large share of the clientele will 
need to be reimbursed at the same time.315  
 The US has already had a major natural disaster since crop insurance started to pick up.  
In 2012 there was a drought that affected 81% of the contiguous United States, and parts of 
Canada and Mexico.316  It has been compared to the drought of the 1930s.  The losses from the 
drought were shared by farmers, private insurance companies and the government.  Farmers 
received $17 billion in indemnity payments, compensation for losses paid to the insured by their 
insurer,317 for losses after they paid $4.1 billion in premiums, the amount of money paid for an 
insurance policy,318 and $12.7 billion in deductibles.319  Since premiums could not offset claims 
costs, insurance companies had a $1.3 billion loss in 2012.  The government reinsured and 
provided premium support to farmers after the disaster. Under previous plans, the drought would 
have cost the taxpayers around $20 to $40 billion, but only cost $13.5 billion because insurance 
companies and farmers accepted some of the burden.320 
 The insurance plan works differently from the direct payments plan because it does not 
incent high production in the same way.  A small portion of farmers collect indemnities most 
years.321  In 2015 1.2 million policies were in place and only 335,554 were indemnified, which is 
less than a third.  Farmers do not count on an insurance payout the way they used to on direct 
payments from subsidies.  When they receive an indemnity, their insurance guarantees in the 
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future go down and their premium rates go up and since there are deductibles, farmers are 
responsible for a portion of their losses.322   
 This means that farmers will engage in less risky behavior than subsidies allowed.  
Planting only one crop on all your land is putting all your eggs in one basket.  If there is one cold 
spell and the crop you planted is susceptible to frost, you have just lost that seasons income.  If 
you plant a variety of crops with different drought, cold, heat and flood tolerance levels, as well 
as different pests, you have a natural insurance plan against lost income.  Highly skilled and 
educated farmers who are risk averse can protect themselves, but they will not necessarily do that 
if they have access to government protection. 
Insurance is also different from direct payments because insurance is available for more 
than 130 commodities and premium supports are the same across commodities.323  This means 
that market signals that were skewed and blurred by direct payments are less effected than 
before.  This has not erased the issues brought about by previous subsidies, as now there is path 
dependency and structural barriers, keeping the system created by those historical subsidies in 
place. 
The reduction in subsidies has had no notable effect on prices for corn and meat so far, 
but this can be attributed to institutional stability. Tamar Haspel, a journalist for The Washington 
Post, wrote an article summarizing Patrick Westhoff’s, director of the Food and Agriculture 
Policy Research Institute, and Vincent Smith’s, economics professor at Montana State 
University, thoughts on the shift from direct payments to insurance.   Haspel quotes Westhoff as 
saying, “If you subsidize something, you get more of it."324  However, “Neither Westhoff nor 
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Vincent Smith… is convinced that if you stop subsidizing it, you get much less. But, a 1 percent 
decrease in the 160 million acres of corn and soy translates to an 11 percent increase in the 14 
million acres of fruits and vegetables.”325  Small reductions in commodities can mean big things 
for fruits and vegetables, so even if we have a solid structure, this shift to insurance is important.  
In addition, fruits, vegetables and nuts are much more lucrative per acre than inexpensive 
commodity crops.  Converting some land to this higher value production would mean increased 
income to those farmers even though they are losing their subsidies. 
  
  
                                                     
325 Haspel 
  85 
Chapter 5: The Solution 
 
 The system of subsidies, taxes, and regulation the US has been using for the past 100 
years is complicated, overlapping and expensive.  It has promoted practices that have caused 
damage to human, environmental, and animal health.  I will argue that this is partly due to ill 
designed regulatory and fiscal policy.  The issues laid out throughout this project could have 
been avoided if a tax on land value had been implemented by the US sometime in the last 100 
years.  This policy would promote agricultural practices that cause fewer negative effects.  It 
would produce healthy food that is, to the greatest possible extent, sustainable. 
 When the country first implemented the Farm Bill, it was part of The New Deal.  It was 
an emergency measure that was only meant to last until farmers got back on their feet.  If farmers 
had stopped receiving subsidies after the Great Depression ended and they had not become a 
normalized part of policy, agricultural markets would have checked the amount of grain 
produced.  The Farm Bill caused the equilibrium amount of grain supplied and demanded to be 
higher than it ought to be.  The economics of the hog-cycle, discussed in Chapter 1, would have 
curtailed corn production.    
 However, at the next economic or environmental disaster subsidies would have been 
reintroduced as another disaster recovery method.  There would not be guaranteed yearly 
subsidies, but when a natural disaster or economic downturn hit farmers hard, the government 
would have likely offered relief to keep farms from going under.  It is hard to tell where we 
would be now if the Bill had run its course in the 1930s and not been renewed.   
If at the end of the New Deal if a land value tax had been introduced our landscape would 
look quite different today.  This tax would be an additional source of revenue so that other taxes 
could be lowered, decreasing the deadweight loss and negative wealth and income effects of 
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those taxes.   The government would collect a market determined land value tax on all land in the 
United States.  This would make the income from land and natural resources public as the return 
from the tax would be used to fund infrastructure and public services.   
 Integrating this tax with the existing system could raise revenues which would permit 
reduction of other taxes.  As discussed in Chapter 3, there are many negative effects associated 
with our current taxes.  They make labor artificially expensive and create deadweight loss to 
society through wealth and income effects.   With income taxes lowered small scale farming that 
requires large inputs of skilled labor would be less expensive than it is under our current system.  
When a worker collects the full price of their work they are more willing to work and are less 
likely to substitute work for leisure.  They are also able to work fewer hours as they can meet 
their basic needs in less time.  This makes for more productive workers and decreases the 
deadweight loss created by taxes.    
Lowering income taxes also increases the value of land.  This is the concept of EBCOR, 
excess burden comes out of rent.   Mason Gaffney says, “if we untax work, trade and capital we 
thereby add a great deal to the value of land on which one may now work, trade and build free of 
the former taxes, and free of their excess burdens.” (377)  This means that without the excess 
burden of other taxes, activities that were once discouraged by taxes will be practiced and they 
will make land more productive. 
 The land value tax would not create deadweight loss.  Land is fixed in amount and 
location.  If I buy a parcel of land there is no way I can move it, whereas if the city I live in has a 
high sales tax I can go elsewhere to buy goods.  There is also no way to add to the supply of 
land; it can only change hands.  My property cannot grow except by me buying land from my 
neighbors, whereas if I buy a shirt another shirt can be easily made and sold to the next person.  
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When there is an elastic supply curve for a good, when it is 
mobile and can be produced, taxing it will move the supply 
curve and cause a shift along the demand curve. Labor and 
capital are highly mobile with elastic levels of supply.326  
Companies can move productions overseas if it gets too 
expensive to produce in America, workers can find ways to 
earn cash without reporting to the government, thus 
avoiding taxation. In a simple model of a competitive 
economy, the aggregate supply of land is perfectly inelastic.  
Gaffney quotes A. C. Pigou, 20th century British economist 
and one of the builders of the Cambridge School of 
Economics:  
When one source of production yields an absolutely 
inelastic supply… a given revenue can be raised with 
less sacrifice by concentrating taxation upon this use 
than by imposing uniform rates of tax on all uses…If 
there is any commodity for which either the demand or the supply is absolutely 
inelastic the formula implies that the rate of tax imposed on every other 
commodity must be nil, i.e. that the whole of the revenue wanted must be raised 
on that commodity.  (375) 
 
This is The Ramsey Rule.  It says to minimize deadweight loss of taxation, if there is something 
with inelastic supply or demand you put all the taxes on it.  As shown in the graph, land has 
inelastic supply and no dead weight loss from taxation. 
 When a tax is placed on this good with inelastic supply, there is no way for the burden of 
this tax to be shifted.  Under our current tax system employers shift the burden of income taxes 
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onto employees and producers shift the burden of sales taxes onto consumers.  When sales tax is 
raised, the price of the good being sold goes up, therefore, the consumer is the one paying the 
tax, which is price distortion.  Gaffney discusses the concept of ATCOR, all taxes come out of 
rent.  It means that when you do tax this in-elastically supplied thing there is no price 
distortion.327   
On top of removing the excess burden created by income taxes, the land tax creates a 
negative excess burden.328  Gaffney says, “The tax fosters better allocation of the tax base, 
raising its taxable capacity.” (383)  A great deal of land is held in below optimal uses. He 
explains, “For many wealthy and retired people, landownership is just a place to park slack 
money where it will keep safely and grow slowly without their pestering themselves to manage 
or supervise it much.” (383)  Under a land tax there would be a fixed annual rent that owners 
must pay, which will cause owners to, according to Gaffney, “seek the highest and best use of 
their land.” (383)   It would tax away the increases in land value, removing the unearned 
increment that holding land provides.  This means that only those intending to use the land will 
own it.    
The land value tax would also help prioritize best use of land in the long run.  Nicolaus 
Tideman says: 
One of the ways in which a tax on land can affect an economy is by changing the 
distribution of initial endowments, and hence, through income effects, changing 
the quantities and prices in the efficient equilibrium of the economy.  A general 
feature of the redistribution of initial endowments that is entailed in taxing land is 
that resources are redistributed from the current generation to generations that 
have not yet been born.  The current generation responds by saving more, and 
future generations do not respond in the short run because they have not been 
born yet.  (34) 
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This means that since land would likely be redistributed to its more optimal use, resources that 
were being used below optimality will be saved for future generations.   The tax, according to 
Tideman, would lower the “aggregate value of assets in which people can invest,” which would 
cause an increase in demand for capital.  This would increase investment, lowering the interest 
rate.  With a lower interest rate people are able to spend more on investment, which would 
further raise the value of land. 329 This is a positive income effect. 
The Ramsey Rule, negative excess burden, the positive income effects, ATCOR and 
EBCOR are important because they take away the disincentives to labor and prioritize the best 
use of land.   Small scale, polyculture farming is highly labor intensive compared to monocrop 
industrial agriculture.  It requires much more labor, and more skilled labor to hand weed a bed 
than it does to spray herbicide.  It takes planning and time to herd cattle twice a day to fresh 
pasture.  Electric fences have to be moved, water pumps must be set up, and the herdsperson 
must be certain that it has been long enough since the last time the livestock grazed that pasture 
to insure that all parasites left behind will have died.  This is in comparison to a CAFO where the 
cattle stay in the same place with machines that dispense food and water.  The labor inputs of 
small farming are made costly by taxes, but under a land tax system there would be no 
disincentives to labor.   
In this system subsidies would not be offered.  This means that the risky behavior of 
mono-cropping would not have the safety net of price supports.  Farmers would use techniques 
that were the most likely to return an income.  This means planting a variety of crops so that if 
one failed the others would keep the farmer afloat.   In addition, commodity crops are the least 
expensive.  Compared to vegetables, fruits and nuts they do not have a high return, but they are 
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planted because they receive subsidies.  Without these subsidies it would be more cost effective 
to plant the crops with high market prices.   
This tax would not change the amount of land that exists, but it will increase ownership 
turnover of land to the best uses, releasing land that has been held out of production.  Gaffney 
claims in “Land Speculation as an Obstacle to Ideal Allocation of Land” that, "the marginal 
productivity of land tends to be lower on tenant farms.” (171)  There are many absentee 
landowners in the US.  According to The National Sustainable Agriculture Coalition, 39% of 
farmland in the contiguous United States is rented or leased and 80% of rented farmland is 
owned by non-farming landlords.330  Only ten percent of it is slated to be sold in the next five 
years, and less than a quarter of that will be sold out of family.331  Land owners can hold land at 
low cost and use it inefficiently.  Farmers who own their land are more likely to practice land 
stewardship, as they have higher stakes in the continued productivity of that land.  According to 
Ed Cox, attorney at Drake Agricultural Law Center: 
Many tenants believe responsibility for long-term stewardship lies with the 
landowner, who, after all, will retain ownership after the expiration of the lease 
period. Many landowners, however, rely on their tenants who are in legal 
possession of the land and work the land on a regular basis to provide for its 
stewardship.332 
 
Land worked by tenant farmers is less likely to be used optimally, so shifting land ownership 
into the hands of those who are working it will increase land stewardship.   
A tax shift would reduce the relative cost to enterprises of employing labor relative to the 
cost of employing land, capital, and environmental resources.   It would discourage mono-
cropping and encourage crop diversity.  This would reduce the amount of corn produced in the 
                                                     
330 http://sustainableagriculture.net/blog/total-2014-results/ 
331 http://sustainableagriculture.net/blog/total-2014-results/ 
332 http://sustainableaglandtenure.com/edward-cox/ 
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US.  Without this abundance of corn, we would not have spent the past few decades finding 
more and more uses for this crop.  There would likely, not be enough to feed the number of cattle 
that are currently raised in CAFOs.  This would have kept cattle on pastures where there is a 
food source that does not need to be shipped across the country.   Mega-farms for livestock and 
commodities would be less prevalent, and so, many of the negative effects discussed in Chapter 
2 would be reduced or eliminated.  Mixed farm systems require fewer chemical additives, as 
growing multiple crops in close proximity protects against pests.  If cattle were never moved off 
farms, their manure would still be used as fertilizer, which would decrease the need for NPK 
fertilizers.  Pasture raised cattle do not develop acidotic rumens, and so they maintain a healthy 
balance of gut bacteria, therefore, they do not spread E. coli.  Pastured cattle also do not create 
the concentrated volumes of waste that pollute water systems.  I have shown in Chapter 2 and 3 
that without the abundance of corn we have currently, we would not have the environmental, 
human health, and animal health and welfare issues created by CAFOs.   
 The proposed land value tax does not only apply to the physical strata of land, but also to 
the resources it provides.  This means that if an individual extracts a natural resource, such as, 
oil, minerals, or lumber, they must pay taxes on the use of that resource.   This would make the 
price of natural resources go up, which would make the prices of gas, pesticides, herbicides, and 
irrigation increase.  The tax shift would, therefore, increase the use of mixed farming and 
decrease the use of mono-cropping.  If NPK fertilizers rose in price, manure would likely be an 
appealing alternative, and cattle would be intergraded back into crop farming.   This would 
reduce many of the externalities associated with farming. 
 One of the major flaws in our policy structure, which a tax shift would minimize, is that 
external costs are not registered in prices, so private costs are less than social costs, and 
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therefore, economic incentives tell people practice an activity above optimally.  The list of 
negative effects in Chapter 2 would be minimized if they were accounted for.  If, instead of 
receiving subsidies for corn, farmers had to pay the taxes on the fossil fuels used in fertilizers 
and pesticides, they would find alternatives with lower costs.  If the price of those chemicals, 
plus the fossil fuels used to transport, and process the corn were factored into the cost of a box of 
cereal, that box would no longer be inexpensive compared to local, unprocessed fruits and 
vegetables.    
 If this tax shift had taken place at the end of the 1930s we would have avoided 
development of the costly, unsustainable systems we have today.  If the US government were to 
enact a tax shift to a land value tax now, it would take years for the structure of our agriculture to 
change.  Much of the damage industrial agriculture has done is here to stay.  We cannot get back 
much of the biodiversity that has been lost, species have gone extinct, habitats have been broken 
up, there is long term toxic pollution and climate change does not seem to be reversible. A land 
tax will shift land to its optimal uses, but this will take time.  Many farmers do not have the 
education or background to know how to convert to mixed crop systems.  Highly skilled, human 
capital will take time to develop.  Americans are reliant on the products of our industrial 
agriculture system and it is impossible to say how long structural barriers might keep high 
fructose corn syrup and grain based animal feed in production.  Hopefully future generations 
growing up in a land tax system would be raised on grass fed beef, more fruits and vegetables 
and less corn and wheat.   It will take a long time to reverse the path of evolution of our 
agricultural system, but with the land value tax it is possible.  
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 Conclusion 
 
The industrial farming that is currently practiced in the US is a flawed and costly system.  
It has negative impacts on environmental, human and ecological health.  Our policies have been 
instrumental shapers of agriculture today. They influence decisions made by farmers, processors 
and consumers.  They distort market signals, which promote high production and consumption of 
commodity crops and have helped make Concentrated Animal Feeding Operations our primary 
form of meat production.   
Policies under the bill caused price distortion in commodity crop markets by subsidizing 
corn, making it artificially inexpensive and exacerbated the boom/bust cycle of the market so 
that land was consolidated.  Large farms produced monocrops of corn.  This made it an 
appealing, low cost animal feed for concentrated cattle.   CAFOs were exempted from many 
environmental regulations, which allowed them to exist.  They received funding, making 
concentration a more appealing way to raise cattle.   
This system has caused air and water pollution, erosion, draining of wetlands, filling of 
rivers, eutrophication and loss of biodiversity.  It is linked to the obesity epidemic, high rates of 
cardiovascular disease, over-nutrition, and diabetes.  It has increased rates of antibiotic resistant 
diseases and has increased the prevalence of food borne illnesses.  It has led to high incidences of 
acidosis and bloat, as well as welfare concerns for concentrated livestock.  These are costs that 
the system does not internalized.  Therefore, the producers of these externalities do not bear the 
burden. 
This system would not have become the norm if not for our misplaced tax burden, which 
causes farmers to practice industrial farm practices at above optimal levels.  The policies in place 
today were introduced to solve problems.  They either did not fully solve the target problem or 
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had unforeseen negative side effects.  If we had a tax shift to a land value tax, our farms could 
have remained small scale, mono-cropping would not have become conventional, corn would not 
be so abundant, and cattle would have stayed on pasture.   
If this tax shift were to take place today it would take time for our food production 
system to adapt.  It would change in stages.  Land for mono-crop commodity farmers would 
become prohibitively expensive quickly, and without subsidies many people will reduce their 
production of corn.  This land will take time to be converted into mixed crop systems, as it takes 
education, experience, and skilled labor to run a polyculture farm.  Once there is lowered supply 
of corn, CAFOs will become expensive and will no longer be viable.  The cattle in production on 
ranches will need to be sold to pasture systems.  These pasture systems will likely be converted 
cropland and will take multiple seasons to become viable grazing land.  Putting cattle back on 
pasture will stimulate grass growth, soil nutrition, carbon sequestration, decrease the use of 
fertilizers, decrease the prevalence of E.coli and curtail the development of antibiotic resistant 
bacteria. The meat available in super markets will be more nutritious.  Corn will be properly 
priced and so will no longer be quite as inexpensive compared to other foods.  This will likely 
decrease the amount of foods it gets processed into, and would hopefully make healthier foods 
relatively less expensive.  This tax shift would allow us to produce food that is healthy for 
people, good for the health and welfare of livestock, and good for our environment.  
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